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1.0  EXECUTIVE SUMMARY 
 
The Ohio Environmental Protection Agency (Ohio EPA) Division of Environmental Response and 
Revitalization (DERR) completed a Site Reassessment (SRA) at the Clyde Dump, city of Clyde, 
Sandusky County.  The SRA was performed through a cooperative agreement with the United States 
Environmental Protection Agency (USEPA) Region V utilizing site investigation protocol as 
established under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA).  The purpose of this SRA is to determine if the former disposal practices at the Clyde 
Dump are adversely impacting human health and the environment, and whether additional 
investigation or remedial action is needed under CERCLA. 
 

2.0  INTRODUCTION 
 
Ohio EPA DERR conducted the SRA of Clyde Dump, USEPA ID# OHD 980 905 251, which is 

located at geographical coordinates: 41 19'2.5" N; 82 59'2.5" W.  Samples of water and sediment 
were collected to evaluate potential impacts to Raccoon Creek, which is located adjacent to the west 
side of the site.  Samples of soil and leachate were also collected from borings located within the 
limits of fill.  Additional borings were completed outside the fill areas to evaluate geologic and 
hydrologic conditions and to establish background soil conditions.  The sampling occurred August 8th 
through August 10th, 2011.  This report was prepared to discuss the findings of the SRA. 
 

3.0  SITE BACKGROUND 
 
3.1  Site Description 
 
The Clyde Dump site is owned by the city of Clyde and is located in the corporation limits of the city of 
Clyde, Sandusky County, Green Creek Township, on a 25 acre parcel of land.  The northern part of 
this parcel contains 10 acres of buried waste that is referred to as the Clyde Dump site, and is the 
subject of this SRA.   The southern part of this parcel contains the Clyde Waste Water Treatment 
Plant (WWTP).  Access to this parcel is obtained through another parcel to the south where the Clyde 
Fire Station is located.  The address of the site is 749 West McPherson Highway, Clyde, Ohio 43410.  
The site is located in the northwest portion of Clyde north of State Route 20 (McPherson Hwy.) and 
east of Woodland Avenue (See Figure 1:  Site Location Map).  Surrounding land is being used for 
commercial, residential, and agricultural purposes.  Raccoon Creek is adjacent to the west side of the 
dump.  Raccoon Creek flows from south to north along the western limits of the fill area and enters 
Sandusky Bay at Pickerel Creek Wildlife Area, located several miles downstream. 
 
A site reconnaissance visit was performed by Ohio EPA on June 28th and August 4th, 2011.  A 
discussion with city officials regarding the site also occurred at the June 28th site visit.   The following 
paragraphs present the findings of these reconnaissance visits and pertinent information obtained 
from the discussion with city officials. Please reference Figure 2: Site Features Map, for spatial 
relationship of surrounding properties to the site.   
 
According to Sandusky County online GIS services, property owners abutting the west side of the site 
include Linda Nichols and P.A.T LLC.  B&K Auto Service is located on the Nichols property and 
contains 9 acres of land.  This property was formerly an automobile junk & salvage yard for many 
years.  Within the past few years, the owner or operator has removed most of the junk vehicles and a 
large tire pile from the site.  The P.A.T LLC property is a 12 acre parcel with only 400 lineal feet of its 
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northern boundary abutting the site.  A small mobile home park is located 800 feet away from the site 
on the southernmost portion of the P.A.T LLC property.  The remainder of this parcel is undeveloped 
with the exception of a small pond and pole building at the north end adjacent to the site. 
 
Warnecke residential housing subdivision is located west of the site between the P.A.T. LLC parcel 
and just east of Woodland Avenue.  This subdivision has been platted for development for several 
years, but to date no roadways or homes have been constructed. Other commercial and residential 
construction is occurring west of Woodland Avenue. 
 
The northern and eastern sides of the dump are bordered by a manmade perimeter drainage ditch 
and agricultural land.  The Clyde WWTP is immediately south of the site.  A high pressure natural gas 
line transects the property just north of the Clyde WWTP lagoons and adjacent to the southern fill 
limits.  Columbia Gas Transmission has an easement for the high pressure gas line, which has been 
in existence since the early 1900s.  The original pipeline was abandoned in place and replaced with a 
larger diameter line in the middle 1900s.  There is no known sample data available from this time 
period for the gas line easement.  According to Clyde officials, some waste material was historically 
placed over top of this easement, but was later relocated to the north of the fill area as part of the 
2005 site improvement project.  This information further suggests that the pipeline was installed prior 
to the beginning of disposal operations.  Specific details pertaining to the current pipeline can be 
obtained by contacting Columbia Gas Transmission directly. 
 
The agricultural field adjacent to the east side of the site was recently purchased by Clyde.  Plans are 
underway to construct a solar energy farm and anticipated improvements to the WWTP on this 
property in the near future.  According to city officials, WWTP improvements will limit discharges from 
the last remaining combined sewer overflow located at the head of the plant, by constructing a large 
first-catch holding basin. City officials also indicated that this basin might be utilized for leachate 
storage and subsequent treatment in conjunction with other leachate collection system improvements 
that may be needed in the future. 
 
Although the site is not secured by a perimeter fence, access by trespassers and vehicles is quite 
limited by Raccoon Creek to the west, the perimeter ditch and agricultural land to the north and east, 
and a gate to the south.  No signage was observed at the site to indicate the presence of a dump or 
to warn of potential health threats. 
 
The fill area is fairly well vegetated with the exception of the ongoing hard fill/spoils disposal operation 
at the northern fill area limits.  The spoils disposal is being conducted by the city to fill in a low area 
previously used to borrow soils from for site improvements along Raccoon Creek in the late 1970s. 
Completion of spoils filling in this area of the site will promote positive storm water drainage and help 
to minimize leachate generation.  Hard fill and spoils are being obtained by local city construction 
projects.  This area is being covered and seeded when appropriate grade is achieved. 
 
The dump’s highest point is located at the southern fill limits and slopes gradually from there to the 
north (See Figure 3:  Site Topographic map). The perimeter toe-of-slope along Raccoon Creek is 
steep, ranging from 1:1 and 2:1 in most areas.  Rip-rap stone is placed in a few areas along Raccoon 
Creek to control erosion.  Toe-of-slopes along the south, east, and north sides are generally less 
steep.  The southern-central fill area and south-eastern toe-of-slope was recently re-graded and 
additional cover soils and seed added to promote positive drainage and address erosion areas and 
leachate seeps.  Cover soils across the site range in thickness from 4 to 8 feet based on borings 
conducted during this SRA.  Assuming a waste thickness of 12 feet across the entire fill area, a 
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maximum waste volume estimate of 193,600 yd3 is derived.  The actual waste volume is expected to 
be much less than this figure based on information obtained from boring logs. 
 
There are no on-site groundwater monitoring wells; however, there is reportedly a hand dug well or 
spring exhibiting artesian conditions at the junk yard approximately 650 feet west of the fill area.  The 
status of this well/spring was not verified during this assessment.  Should artesian conditions exist at 
this well/spring location, they are suspected to be more associated with a shallow saturated ground 
water bearing unit rather than the confined bedrock aquifer. 
 
Whirlpool Corporation is located upstream of the site, but is no longer discharging process waters 
directly into Raccoon Creek.  Process waters have been discharged to the city sanitary sewer system 
since 1989.  Storm water is still discharged through permitted outfalls into Raccoon Creek upstream 
of the site.  Numerous foam ear plugs were seen in the creek and are suspected to be from 
Whirlpool’s storm water outfalls. 
 
The Clyde WWTP is a major contributor to the flow in the stream averaging 1.7 million gallons per 
day, of which 96,000 gallons per day is treated from the village of Green Springs.  The average 
annual flow of Raccoon Creek in the area of the site is 5 ft³/sec, half of which is provided by the 
WWTP.  The stream bed of Raccoon Creek is primarily sand and gravel overlying hardpan clay. 
 
Several leachate outbreaks were observed along Raccoon Creek during the site walk and at the time 
of sampling.  These outbreaks had minimal flow, and were primarily located in previously repaired 
areas of historic leachate outbreaks and erosion.  Large rip-rap stone has been placed in these areas 
to control erosion due to a lack of adequate vegetation. 
 
Raccoon Creek contains primarily fine and coarse grain sands with very little finer grained (silt & clay) 
sediment.  Disturbance of sandy sediments generated a light discontinuous oily sheen.  At the time of 
the reconnaissance visit, a very light oily sheen was present on the water surface.  This sheen was 
suspected to be related to the WWTP discharge and urban runoff from the Clyde area.  A couple tiles 
were noted entering the creek from the west bank.  These tiles are discharging storm waters from 
properties to the west, including the junk yard and commercial businesses along Woodland Avenue.  
Automobile parts (tires, plastic and steel parts) were noted throughout the creek bed, mostly just 
downstream of the site. 
 
Several drums have historically been documented in both Raccoon Creek and the site’s perimeter 
drainage ditch, but have since been removed by the city of Clyde.  These drums contained dried paint 
sludge bottoms and are suspected to be wastes from the former Clyde Paint & Supply Company.  
The Clyde Paint & Supply Company site is located adjacent to Raccoon Creek just upstream of the 
Whirlpool plant. The drums previously noted in Raccoon Creek that are discussed in this paragraph 
resulted from historical disposal operations at the dump site.  Impacts to Raccoon Creek from Clyde 
Paint & Supply Company site are currently unknown. 
 
Photographs were taken during the site walk and sampling event and are contained in Appendix C.  
Figure 5 contains a map depicting the locations of where photographs were taken. 
 
 
 
3.2   Site History 
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The dump site has been owned by the city of Clyde during its existence.  Open dumping operations 
are known to have existed since the 1930s based on interviews and review of historical aerial photos.  
Operations were contracted on at least one occasion to Mr. George Snyder and Mr. Larry Fultz, joint 
partners in a private trash hauling business.  Mr. Snyder's half of the trash hauling operation was 
purchased in 1968 by Mr. Fultz.  Mr. Fultz denies ever managing the site for the city of Clyde.  
According to Ohio EPA files, Mr. Fultz burned Whirlpool Corporation's “rubbish” at the Clyde Dump for 
a monthly fee of $300.00.  Both Mr. Snyder and Mr. Fultz were police officers for the city of Clyde, but 
the dump operations were not part of their police responsibilities. 
 
Based on documents in Ohio EPA files, the Clyde Dump accepted for disposal a wide variety of 
wastes from municipal, commercial, and industrial sources.  The Whirlpool Corporation and its 
predecessor companies along with the Clyde Paint & Supply Company were the primary industrial 
waste generators that utilized the Clyde Dump for disposal purposes. 
 
Clyde Paint & Supply Company was a relatively small paint recycling operation that did not directly 
discharge to Raccoon Creek.  It has been closed since 1985.  This site received a certification of 
closure for a hazardous waste storage area in 1990.  The following wastes were known to be stored 
at this facility:  K054, D002, D001, D007, and D008.  Additional information pertaining to this facility’s 
operations is available in Ohio EPA files. 
 
City officials have indicated that no manifests or other disposal records are available for the site; 
however, specific wastes from Whirlpool are discussed in Section 3.3.  Wastes deposited at the site 
included appliances, drummed paint, bulk enamel sludge, auto parts, waste oils, solvents, and 
asphaltic concrete.  The majority of the industrial wastes were deposited in the south central portion 
of the fill area.  The operators noted that waste oil and other liquid wastes would be emptied from 
drums onsite and the drums crushed. Flammable waste materials were frequently burned for volume 
reduction and to control odor and vectors. 
 
According to Mr. Snyder, dumping operations prior to 1964 occurred on the ground surface in a swale 
area that sloped toward Raccoon Creek just north of the Clyde WWTP.  From 1964 through 1968, Mr. 
Snyder excavated 10 foot deep trenches with a bulldozer.  Trenches were primarily oriented north to 
south.  Liquid sludge, oil, and paint and enamel wastes were deposited in both bulk and containerized 
form into the fill area.  No liners were constructed in the below grade fill areas of the Clyde Dump.  
Mr. Snyder reported excavating into saturated sand at depths of 8 to 10 feet across the site. 
 
The site ceased operations in late 1969 after receiving written notification from the local health 
department to “cover and abandon” the dumping operation.  This directive was issued due to the 
implementation of the first solid waste law in the State of Ohio, promulgated in 1968.  Although the 
city formally ceased operations at this time, they still occasionally placed soil, demolition debris, hard 
fill, and yard wastes at the site for the next three decades.  This indiscriminate dumping and poor 
cover at the site resulted in numerous environmental problems arising in the early to middle 1970s.  
Plans were developed in 1971 to convert the dump into a community park, but were never 
implemented.  These plans are available for review at the city administration building. 
 
In 1977, J. A. Schultz & Son (construction contractor) and Floyd Browne Associates (engineering 
consultant) were hired by the city of Clyde to conduct remedial activities at the dump site in response 
to requests from Ohio EPA and the Sandusky County Health Department.  A large borrow area was 
excavated six feet below natural grade in the northern unfilled portion of the property to obtain clay 
soils for the project and to create a disposal area for waste relocation.  Waste was removed along 
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Raccoon Creek and deposited into the borrow area excavation.  A portion of the borrow area was left 
unfilled at the northeast corner of the site upon completion of the project and it eventually filled with 
rain water.  A perimeter drainage ditch was constructed during this project along the east and north fill 
boundary to prevent off-site discharges to neighboring properties.  This ditch discharges into Raccoon 
Creek at the northwest corner of the property.  Portions of the east perimeter ditch were located very 
close to the waste near the southern central limits of fill.  Plan drawings of this work effort are 
available in Ohio EPA files.  There is no documentation in the files pertaining to a project completion 
report. 
 
Also during the late 1970s, the city of Clyde settled a lawsuit for alleged property damage to 3.5 acres 
of farm ground adjacent to the north property line of the fill area.  Runoff from the landfill was alleged 
to have contaminated the soil leaving it useless for agricultural purposes.  Part of that settlement may 
have included transfer of the impacted property to the city of Clyde, which was then used for soil 
borrow and waste disposal purposes mentioned in the preceding paragraphs. 
 
Whirlpool constructed a distribution center adjacent to their manufacturing facility in Clyde in the early 
1990s.  Considerable quantities of soil material from the construction project were placed on the fill 
area of Clyde Dump to enhance the existing cover material.  Some of this soil may have been 
impacted by contaminants from historical manufacturing operations on the property. 
 
According to Ohio EPA file correspondence from 1978 until 2003, the 1977 remedial work was not 
completely successful at controlling leachate discharges from the site.  Limited dumping continued to 
occur by the city of Clyde during this time period.  Dumping activity occurred primarily in the northern 
part of the site in the former borrow area that was partially filled with the 1977 relocated waste debris.  
Materials that were dumped included yard wastes lime sludge, and construction and demolition 
debris.  As indicated previously, the city of Clyde still disposes of hard fill and spoils from local 
construction projects in the former borrow area. 
 
The Clyde Dump site is regulated locally by the Sandusky County Health Department through an 
approved solid waste program administered by Ohio EPA.  Annual inspections and documentation of 
site conditions only occurs at facilities closed within the last 30 years.  Since Clyde Dump ceased 
dumping operations more than 30 year ago, regulatory oversight is done on a complaint basis.  
Currently, the site has not formally entered into Ohio EPA’s Voluntary Action Program.  However, 
more recent site improvements have been conducted voluntarily by the city through an authorization 
approved by Ohio EPA.  Details of this authorization are discussed in the next section.  Ohio EPA has 
recommended in the past that the city of Clyde develop a schedule for, conduct, and document 
routine inspections and maintenance of the site. 
 
3.3   Previous Site Work 
 
Ohio EPA completed a preliminary assessment (PA) for the site in 1987.  The PA recommended the 
site for additional investigation activities based on historical records and persistent leachate 
discharges to Raccoon Creek. 
 
U.S. EPA’s field investigation team contractor, Ecology & Environment (E&E), completed a screening 
site inspection (SSI) in 1990.  The SSI report recommended additional investigation activities due to 
concerns of potential ground water contamination and surface water contamination from Polycyclic 
Aromatic Hydrocarbon (PAH) compounds found in samples collected from Raccoon Creek and in soil 
samples collected from the fill area. 
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Ohio EPA completed a focused site inspection prioritization (FSIP) and report dated March 28, 1995.  
The FSIP provided a review and update of the findings made during the SSI, but did not include any 
additional sampling.  The FSIP report recommended that a site team evaluation prioritization (STEP) 
be completed to obtain more samples to further evaluate ongoing contaminant releases into the 
environment. 
 
A CERCLA 104 (e) (2) information request was sent to Whirlpool Corporation. Their response dated 
September 14, 1995, noted that trash and other debris, industrial wastewater treatment sludge, and 
inert porcelain slurry were disposed of at the site until early 1970.  Contaminants found at the site are 
indicative of their waste sludge, particularly barium. 
 
Ohio EPA conducted additional sampling activities during the latter part of 1995 through a STEP 
under cooperative agreement with USEPA.  The primary focus of the STEP was to investigate 
surface water and soil pathways for contaminant migration.  Ground water was not evaluated at the 
site by sampling during the STEP because there are no monitoring wells.  However, a residential well 
was sampled north of the site near the intersection of Woodland Avenue and Bookmeyer Road.  
Elevated levels of metals were detected in both on-site soil samples and sediment samples collected 
in Raccoon creek.  Lower level organics (primarily BTEX, PAHs, & Pesticides) were also detected in 
some of the on-site samples, including leachate samples.  The STEP report was not issued by Ohio 
EPA until 1998 due to staffing changes; however, the report did recommended to USEPA the 
formation of a site assessment team.  Ohio EPA also recommended the site for a non-time critical 
removal action to properly cap the dump and to address ongoing leachate discharges to Raccoon 
Creek. The site was not selected for a non-time critical removal action. 
 
Beginning in 2002, Ohio EPA conducted sampling at the site in preparation for a state lead 
enforcement action due to inaction on Ohio’s 1998 STEP recommendation.   By early 2004, Ohio 
EPA transmitted a formal recommendation to USEPA requesting a change in the CERCLIS status to 
“state-lead - other cleanup activity” and during a similar time period, Ohio EPA finalized its 
enforcement referral package.  However, based on the results of the sampling and other enforcement 
related considerations, Ohio EPA decided to suspend the enforcement case later that year and 
instead encourage the city of Clyde to make voluntary improvements to the site in lieu of 
enforcement.  Details of the enforcement case including analytical results from waste sampling are 
contained in a two volume report available for review in Ohio EPA files. 
 
In February 2005, the city of Clyde requested authorization from Ohio EPA to implement voluntary 
improvements at the dump site to address the degraded site conditions.  These improvements were 
approved by Ohio EPA in March 2005 and included waste relocation, regrading, capping, erosion 
control measures, leachate outbreak abatement, and seeding.  Major work improvements under this 
authorization were completed by August 2008, and routine maintenance activities have been ongoing 
since that time.   Plan drawings and other details of the 2005 authorization are available in Ohio EPA 
files.  Appendix C contains the authorization request and approval documents.  Documentation 
regarding routine maintenance activities may be available through the city. 
In December 2009, Ohio EPA and the local health department responded to a citizen complaint 
regarding suspected leachate outbreaks along Raccoon Creek.  These leachate outbreaks were 
confirmed upon inspection and were subsequently addressed by the city in July 2010.  Additional 
work was completed on the southeast slope in June 2011 to address erosion and chronic leachate 
outbreaks. 
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Based on an inquiry from USEPA regarding CERCLA “other cleanup authority” status of this site, 
Ohio EPA in December 2010 scheduled a SRA for the 2011 federal grant commitment.  In April 2011, 
Ohio EPA met with the new city manager, Paul Fiser, regarding the planned SRA and ongoing 
maintenance activities at the site.  Discussion occurred regarding recurrent leachate outbreaks into 
Raccoon Creek.  The city agreed to evaluate subsurface geologic data expected to be developed 
during the SRA and make recommendations for improvements to address long term leachate control.  
At that time, the city was considering the potential benefit of installing a leachate collection system 
that will tie into anticipated improvements to the WWTP east of the fill area.  The schedule for the 
improvements to the WWTP is not yet established.  Written access for Ohio EPA to conduct the SRA 
was subsequently received from the city in May, 2011. 
 
3.4   Site Geology, Soils, Topography and Hydrology 
 
The Ohio Department of Natural Resources’ (ODNR) Bedrock Contour Map of Sandusky County 
indicates that the average bedrock elevation in the vicinity of the site is about 580 feet.  Information 
from the United States Geological Survey (USGS) 7.5' Quadrangle Map of Clyde, Ohio indicates that 
the surface elevation is 650 feet.  Therefore, the anticipated depth of bedrock is approximately 70 feet 
below natural grade.  The bedrock surface generally slopes down to the north toward Lake Erie.  In 
Sandusky County there is a buried bedrock valley, which begins in central Seneca County near Tiffin.  
The axis of the buried valley follows the present day course of Green Creek north through Sandusky 
County, toward Sandusky Bay.  The eastern edge of the buried valley is located about 2.7 miles west 
of the center of Clyde, and therefore, is not anticipated to be present underneath the Clyde Dump. 
 
The 1961 Glacial Geology Map of Ohio shows the surface deposits (till) were formed by advancing 
ice sheets during Pleistocene time (10,000 to 2,000,000 years ago).  Direct evidence suggests that 
only deposition from the most recent glacial stage, the Wisconsinan, is present in the Clyde area.  
The Wisconsinian stage deposits are approximately 14,500 to 19,000 years old.  Two types of glacial 
deposits are present at the surface in Sandusky County; Lacustrine Deposits and Ground Moraine 
Deposits.   
 
Sandusky County was also covered by the Lake Warren stage, of a glacial meltwater lake which 
existed before present day Lake Erie.  The Lacustrine Deposits form a triangular shaped wedge 
which covers most of the surface in the north central and northeastern portions of the County.  The 
Lacustrine Deposits are characterized by fine grained sediments, primarily silts and clays, which are 
commonly laminated.  The Ground Moraine Deposits are characterized by an unsorted unstratified 
mixture of clay (hardpan), silt, sand, and coarser rock fragments deposited discontinuously by ice 
advancing over bedrock or older glacial deposits.  The City of Clyde is located very close to the edge 
of a northeast to southwest trending fringe of the Lacustrine Deposits, which splits Green Creek 
Township nearly diagonally.  The Clyde Dump site appears to be located in a transitional area 
between the Lacustrine Deposits and the Ground Moraine deposits. 
 
ODNR’s Ground Water Resources Map of Sandusky County, Ohio" (1980) indicates that there are 
two types of Hydrogeologic units capable of supplying ground water in Green Creek Township.   The 
first area is the sand and gravel lenses contained in the glacial till in a buried bedrock valley.  This 
buried valley has already been discussed in the section regarding the ODNR bedrock contour map, 
and is over two miles west of the Clyde Dump.  The Clyde Dump site is located in an area which the 
map indicates that the bedrock is the significant aquifer.  The aquifer is confined by the overlying clay-
rich till, and the actual water table (potentiometric surface) is at or near ground level.  For example if a 
well was drilled to bedrock, the water would flow at the surface without pumping.  This area of flowing 
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or artesian wells extends northeast to Castalia, and is responsible for the formation of Millers Spring, 
Poorman's Spring, and the well-known Castalia Blue Hole.   
 
ODNR’s Ground Water Pollution Potential of Sandusky County, Ohio, Report No. 19 (1991) has some 
information on glacial and bedrock geology.  The bedrock aquifer is described as the Silurian Age 
Salina Group, a thin to massive bedded dolomite (calcium-magnesium carbonate) with argillaceous to 
shaly layers, vuggy porosity, and zones of gypsum or anhydrite (calcium sulfate).  The term "vuggy 
porosity", indicates that the rock contains voids (Vugs) ranging in size from 0.5 inches to 10 feet in 
diameter.  Vugs are often lined with different kinds of crystalline minerals.  Two additional effects of 
the gypsum mineralization are noted in the vicinity of the site.  The presence of calcium sulfate 
creates a high dissolved solids content, and naturally occurring sulfate reducing bacteria react with 
the gypsum to form hydrogen sulfide, which diminishes the aesthetic quality of the ground water.  
 
Most of the upper surface of the bedrock is fractured.  Some of the fractures were formed due to 
subaerial exposure of the bedrock after its oceanic deposition and the subsequent retreat of the 
shallow seas from which it was deposited.  Other probable causes of this fracturing include the 
mechanical action of the glacial ice, isostatic adjustment from the weight of the glacier being 
removed, and the regional joint pattern.  Solutioning of the gypsum which is present in horizontal 
strata along bedding planes is another mechanism which has opened fractures in the bedrock.  Much 
of the porosity of the Salina Group appears to be due to fractures and solution voids.  According to 
the above referenced publication, yields of up to 1000 gallons per minute are possible in the area 
east of the Sandusky River, including Clyde. 
 
Paragraph three of page 23 of the above referenced publication is quoted herein in regard to the 
usability of the glacial till as an aquifer: 
 
"The tills of Sandusky County do not constitute a regional aquifer.  Lenses of sand and gravel within 
or between till units comprise a limited local aquifer suitable only for domestic use.  Wells developed 
for this use are predominately found between Green Springs and Clyde.  Yields are typically under 
ten gallons per minute." 
 
The 1994 FSIP report identified eight residential wells located within an approximate 4500 foot radius 
of the site.  Wells 1, 5, and 7 are located within an approximate 2500 foot radius of the site, and 
provide the best available site specific information which is examined in detail as follows: 
 
Well Log #1 
 
This log indicates that clay is present from ground surface to a depth of 63 feet.  Gravel is present 
from 63 to 67 feet below ground surface, where limestone bedrock was encountered.  Although the 
log does not describe the gravel, it is likely to be fractured and weathered bedrock.  Because the 
bedrock at this well location is covered by over 60 feet of relatively impermeable clay, the bedrock 
aquifer is the only significant source of ground water. 
 
Well Log #5 
 
This well is located approximately 500 feet due south of Well #1, and is the closest well to the site, 
approximately 2000 feet northwest of the northwest corner of the site.  The log indicates that topsoil is 
present in the 0 to 20 foot interval below ground surface.  Beneath the topsoil is a 15 foot thick layer 
of hardpan encountered in the 20 to 35 foot depth interval below ground surface. 
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The Glacial Geology Map of Ohio, has described "Hardpan" as a smooth surfaced deposit of till 
composed of unsorted and unstratified mixture of clay, silt, sand and coarser fragments deposited 
discontinuously by ice advancing over smoothed bedrock and older glacial deposits.  Glaze (1972) 
takes the definition of "hardpan" further by describing it as a hard tightly cemented layer of 
ferruginous and calcareous material often found at the base of the till especially where it overlies 
sand and gravel.  Literature also describes hardpan as a hard pebbly till of early Wisconsinian Age 
commonly located just above bedrock or on top of sand and gravel deposits which overlie bedrock in 
northwestern Ohio.  From a geotechnical basis, "Hardpan" has blow counts ranging from 50/6" to 
50/1" as observed in the field during the ASTM Standard D420 "Practice for Investigating and 
Sampling Soil and Rock for Engineering Purposes." 
 
This log indicates that a sand and gravel deposit underlies the hardpan and is present to a depth of 
55 feet below ground surface.  From 55 to 60 feet below ground surface gravel is present, and 
bedrock was encountered at a depth of 60 feet below ground surface.  The sand and gravel from 35 
to 60 feet are likely to be hydraulically connected to the bedrock, and can be considered the same 
aquifer.  As is the case with Well #1, the hardpan clay is also an upper confining layer. 
 
Well Log #7   
 
This well is located approximately 2500 feet to the east of the northeast corner of the site.  The glacial 
sands and gravels encountered at Well #5 are absent at this location.  The geology of Well #7 is very 
similar to Well #1 and consists of clay and hardpan to a depth of 43 feet where bedrock was 
encountered. 
 
Some generalizations about the local hydrogeology within 2500 feet of the Clyde Dump site can be 
made from these three well logs.  First, the bedrock aquifer is confined by the overlying clay and there 
is an upward component to the flow regime.  This assumption is borne out by a review of the static 
water level data supplied in the well logs.  The static water level was 3 feet at Well #1, where bedrock 
was encountered at a depth of 67 feet, artesian (flowing) conditions were found at Well #5, and the 
static water level at Well #7 was 1 foot. 
 
The second observation is that if the information in Well Log #7 is correct, there is an apparent 
upward rise in the bedrock surface to the east of the site.  This would indicate that there may be a 
northwest trending flow component underneath the site. 
 
The third general observation is that the glacial sands and gravels present at Well #5 are not found at 
the other two well locations within a 2500 foot radius of the site.  The glacial sands and gravels 
present at Well #5 may represent an isolated lens shaped deposit, which is not uncommon in glacial 
geology. 
 
The E&E SSI report contains a number of water well logs from an approximate three mile radius of 
the site.  The last paragraph of page 5-2 of the E&E report is quoted herein: 
 
"Most area wells draw from the Monroe Limestone aquifer.  However, a few wells draw water from the 
glacial material (see Appendix E for well logs of the area of the site).  It appears that although clay 
lenses ranging in thickness from 1 to 63 feet do exist in this area, the clay lenses are not continuous 
within a 3 mile radius of the site (see Appendix E).  Therefore the bedrock aquifer and the glacial 
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aquifer are hydraulically connected and constitute the Aquifer of Concern (AOC).  Based on well logs 
of the area, depth to the AOC may be as shallow as 12 feet." 
 
The E&E SSI report has made a very broad generalization in assuming that the bedrock aquifer and 
the glacial aquifer are hydraulically connected within a three mile radius of the Clyde Dump site.  The 
information from the ODNR publications "Ground Water Resources Map of Sandusky County" and 
the "Ground Water Resources Map of Sandusky County, Ohio" do not support this conclusion.  The 
usage of the term "clay lenses" in the preceding paragraph implies that the glacial till does not confine 
the bedrock aquifer, when in actuality based on all of the available information; the bedrock aquifer is 
confined by the glacial till in the vicinity of the site.  
 
The isolated sand and gravel units disseminated in the glacial till do not comprise a significant local 
aquifer which is hydraulically connected to the bedrock.  While it is possible to obtain groundwater 
from the sand and gravel lenses, these deposits are isolated and not expected to be laterally 
continuous in the area of Clyde Dump.  The bedrock aquifer in the vicinity of the Clyde Dump is likely 
to be confined by the overlying glacial till.  While there is a sand and gravel lens present in the vicinity 
of well log #5, the sand and gravel is still separated from the ground surface by 35 feet of hardpan 
and topsoil.  Reportedly, there is a flowing hand dug well/spring present at the former junkyard on the 
opposite side of Raccoon Creek immediately to the west of the Clyde Dump.  It is also likely that 
artesian (flowing well) conditions would be present at the Clyde Dump site if a well were to be 
constructed into the regional bedrock aquifer. 
 
Site specific geologic and hydrologic information was gathered during the SRA sample event.  A full 
report is contained in Appendix D and is discussed in general terms in section 4.1 below. 
   
3.5   Local History and Demographic Information 
 
The city of Clyde is located in northwest Ohio on land that historically contained a forested area on 
the eastern edge of the Great Black Swamp.  It was first settled in the early 1820s.  It was named 
after Clyde, New York and is known for pioneering ventures during the automobile revolution in the 
early 1900s.  The Elmore Car manufacturing facility was located on Amanda Street, which is now the 
current site of Whirlpool Corporation. 
 
According to the United States Census Bureau, the city has a total area of 4.4 square miles 
containing mostly land and very little water.   As of the 2000 census, there were 6,064 people, 2,304 
households, and 1,633 families residing in the city. The population density was 1,381.5 people per 
square mile.  The median income for a household in the city was $39,764, and the median income for 
a family was $45,646. The per capita income for the city was $17,966. About 6.8% of families and 
8.6% of the population were below the poverty line.  4-Mile Radius Maps and Demographic Data 
tables are contained in Appendix F. 
 
 

4.0 SAMPLE LOCATIONS & ANALYTICAL RESULTS 
 
Surface water, sediment, and soil samples, were collected during the SRA.  A photographic log of 
sampling locations can be found in Appendix C.  Figure 5 contains a map depicting the locations of 
photographs.  As indicated above, ground water samples were not collected during the SRA because 
a viable water bearing unit was not present between the bottom of waste and the hardpan clay layer. 
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Samples were analyzed by USEPA Contract Laboratory Program laboratories.  Analyses included the 
following parameters: Volatile Organic Compounds (VOCs), Semi-Volatile Organic Compounds 
(SVOCs), pesticides, PCBs, and TAL metals.  Complete analytical results of this investigation are 
contained in Appendix E.  Data were reviewed by USEPA, Region V, personnel for compliance with 
the Contract Laboratory Program, and validated by Region V, Central Regional Laboratory staff. 
 
Significant detection data tables were developed based on USEPA Hazard Ranking System 
guidance.  Background was determined by averaging the concentrations between the two collected 
background sample parameters for each media sampled.  All significant detections are in both bold 
font and red shaded cells in the data tables.  Some elevated contaminant concentrations were 
compared to USEPA Regional Screening Values (RSVs) for discussion purposes in this section and 
the pathways section of this report. 
 
Standard Quality Assurance and Quality Control (QA/QC) procedures for Site Investigation (SI) field 
activities were followed during the investigation.  These procedures, including sample collection, 
packaging and shipping, and equipment decontamination, are documented in the Quality Assurance 
Project Plan (QAPP) for Region V, Superfund SI Activities for Ohio EPA and Ohio EPA Field 
Standard Operating Procedures. 
 
4.1   Groundwater 
 
The groundwater pathway was investigated during this SRA utilizing a GeoProbe® 5410 rig. 
Temporary groundwater monitoring wells were scheduled to be installed in four locations around the 
perimeter of site, but no saturated units capable of being monitored were found to exist above the 
hardpan clay.  The hardpan clay layer was encountered at pre-fill depths of approximately 8 feet to 11 
feet across the site or at approximate elevations of 641 to 634 ft from mean sea level (MSL).  The 
hardpan clay encountered during boring installation quickly stopped tool advancement (refusal 
conditions), thereby preventing additional subsurface investigation.  As a result, no ground water 
samples were able to be collected during the SRA.  The locations of these planned wells are shown 
in Figure 4-2 and labeled GP-1 through GP-4.  Two of these borings (GP-3 & GP-4) were utilized for 
characterization of local background soil conditions.  Although borings GP-5 through GP-8 were 
advanced within the fill area (fill borings) primarily to obtain soil and leachate samples at the waste-till 
interface, geologic stratigraphy and hydrogeologic information was also recorded during continuous 
coring.  The maximum depth of fill borings targeted the waste/till interface to minimize the potential of 
creating a vertical preferential pathway for contaminant migration beneath the limits of fill. 
 
A shallow partially saturated sand unit (SW, SM, SC & SP soil classifications) was observed at the 
ground surface at boring locations GP-2 and GP-4 and extends to depths of 4 and 6 feet below 
ground surface, respectively.  These two borings are located outside the limits of fill; GP-2 being at 
the southeast corner of the site and GP-4 being at the northwest corner of the site at Raccoon Creek.  
Similar sand units were seen at corresponding elevations in fill borings GP-5 through GP-8, indicating 
the unit may have been or remains continuous across the central and southern portions of the fill area 
(See Figure 6 for geologic cross section maps).  This unit is saturated in the bottom 1 foot at boring 
GP-2, saturation expands to 8 feet or more in thickness across the bottom of the unit within the fill 
area, and then reduces back to 2 feet in saturated thickness at the bottom of the unit at boring GP-4.  
Based on information obtained from the fill borings, this partially saturated unit is in direct contact with 
waste materials.  The base elevations of the unit slope toward Raccoon Creek similar to the hardpan 
layer, indicating that horizontal flow in the unit is to the west-northwest.  Raccoon Creek is the likely 
discharge point of perched water and/or leachate impacted ground water from this unit as vertical 
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movement is limited by lean clays and the hardpan layer below it.  The above conditions are 
suspected to be causing leachate outbreaks at the dump site along Raccoon Creek. 
 
In the vicinity of GP-2 at the southwest corner of the site, this saturated unit is commonly discharging 
clear ground water to the ground surface during wet conditions.  Disturbance of the upper till in this 
area from the natural gas pipeline installation and filling operations at the dump has likely created a 
pathway to the ground surface.  The lateral extent of this unit to the east of the site is unknown, but is 
suspected to be a source of incoming ground water that contributes to the generation of leachate 
within the fill area.  The shallow perimeter leachate collection tile in this area is suspected to be 
influenced by water in this unit based on a comparison of elevation data collected during the SRA.  A 
complete report containing information pertaining to the site specific geology and hydrogeology, 
including boring logs and a geologic cross section map of the fill area, can be found in Appendix D.   
 
Due to the presence of an apparent continuous hardpan clay layer located beneath a relatively 
shallow saturated sand unit that discharges to nearby Raccoon Creek, there is no reason to suspect 
that the regional bedrock aquifer is being impacted by contaminants leaching from the dump.  Also, 
ODNR literature suggests that any limited domestic use of intermittent glacial till aquifers in Sandusky 
County is occurring several miles south of the site from the city of Clyde toward the village of Green 
Springs. 
 
4.2   Surface Water  
 
Surface water samples were obtained from seven locations along Raccoon Creek, beginning 
downstream of the site and ending upstream of Whirlpool Corporation.  See Figure 4-1 for sample 
locations.  Samples collected in the creek adjacent to the site (Samples SW-3, SW-6, and SW-8) 
were from areas of historic intermittent leachate outbreaks.  Additionally, two leachate samples were 
collected; one from within waste borehole GP-7 (Sample L-10) and the other from a sump (Sample L-
9) located in the northeast corner of the site that is connected to a perimeter leachate collection tile.  
Two background water samples (SW-1 and SW-7) were collected upstream of the WWTP. 
 
Sample SW-6 is mostly representative of the WWTP effluent and was collected just downstream of 
the mixing zone.  Due to low flow conditions in Raccoon Creek upstream of the WWTP at the time of 
sampling, surface water samples SW-8, SW-3, SW-2, and SW-4 are also mostly representative of 
WWTP effluent.  Sample SW-3 was collected in the mixing zone area just downstream of where the 
perimeter drainage ditch enters Raccoon Creek.  There was no flow in the perimeter ditch at the time 
of sampling. 
 
Inorganic sample results indicate the presence of elevated metals in leachate, with the highest 
concentrations occurring in sample L-10 taken directly from waste boring GP-7. Elevated metals were 
also observed in leachate sample L-9 taken from the leachate collection system sump; although, the 
concentrations were significantly less than sample L-10.  This indicates that the movement of heavy 
metals contained in leachate is being limited by the waste itself, native soil, and clay cover soils.  The 
intermittent nature and low flow of leachate within leachate outbreak areas is also suspected to be 
limiting the movement of heavy metals to the surface water pathway. 
 
Significant detections of contaminants from all water samples are listed in data table 1.  There were 
no significant organics detected in the water samples, but there were some significant inorganic metal 
detections primarily in the two leachate samples and to a lesser extent in sample SW-6. 
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While elevated detections of numerous metals were noted in leachate samples, concentrations of 
these same metals within the waters of Raccoon Creek were either greatly diminished or not 
detected.  The significant detections of metals in surface water are more likely attributed to the 
effluent from the Clyde WWTP and/or other upstream sources rather than leachate discharges from 
the site. 
 
4.3   Sediment  
 
Sediment samples were obtained from seven locations along Raccoon Creek in the same general 
area as the surface water samples.  Samples collected adjacent to the site (SE-3, SE-6, and SE-8) 
were biased toward the east stream bank in areas of historic intermittent leachate outbreaks.  See 
Figure 4-1 for sample locations.  Very little fine grain sediment exists in Raccoon Creek within the 
study area due to the lack of stream meanders and high flow rates from local urbanization.  These 
conditions cause scouring of the creek bed which moves sediment far distances downstream during 
storm events.  The creek bed in the assessment area consists mainly of course grain sand, gravel, 
and rocks overlying hardpan clay.  Sediment samples were collected from areas in the creek 
containing features that tend to accumulate finer grain particles, such as behind log jams and large 
rocks.  Sediment collected during this assessment is expected to be indicative of more recent 
deposition due to current stream conditions.  Significant detections of contaminants from all sediment 
samples are listed in data table 2. 
 
Inorganics detected at significant levels both adjacent to the site and downstream of the site include 
the metals Cobalt and Potassium.  Cobalt is the only metal that may be attributed to the site based on 
the analysis of leachate and onsite soils.  The highest Cobalt concentration in sediment occurred in 
sample SE-3 at 15.4 mg/Kg, well below the non-cancer residential RSV of 23 mg/Kg. 
 
Organic sample results from sediment indicate the presence of contaminants at very low levels for 
certain volatile, semi-volatile, and pesticide parameters.  Many of these contaminants were also 
observed in the background sediment samples at higher concentrations than samples taken at the 
site and downstream of the site.  There were no PCB contaminants detected in any of the samples. 
 
Volatile contaminants mostly associated with petroleum fuels (gasoline) were observed in most 
release (non-background) samples at estimated concentrations.  Ethylbenzene and Xylenes were 
observed in all release samples (with the exception of SE-6) at maximum estimated concentrations of 
0.87ug/Kg and 1.9 ug/Kg respectively.  1,4-Dichlorobenzene was detected in all release samples with 
a maximum concentration occurring in sample SE-3 of 0.95 ug/Kg.  Toluene and 2-Butanone were 
the only significant volatile detections occurring in sample SE-3 at 200 ug/Kg and 24 ug/Kg 
respectively.  2-Butanone was observed in the background sample just upstream of the site at an 
estimated concentration of 8.1 ug/Kg.  Both Toluene and 2-Butanone concentrations are well below 
residential RSVs. 
 
Semi-volatile compounds Acetophenone and 4-Methylphenol were observed in most sediment 
release samples at estimated maximum concentrations of 12 ug/Kg and 160 ug/Kg respectively.  
Numerous other semi-volatile compounds (mostly PAHs) were observed in sediment release 
samples, but cannot be attributed to Clyde Dump because they are present in upstream background 
samples at similar or higher concentrations.  PAHs in Raccoon Creek sediment are predominantly 
anthropogenic in nature and can be attributed to local urban runoff from the Clyde area.  None of 
these detections are considered significant and most are below the residential RSVs. 
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Pesticides were observed in 3 of the 5 sediment release samples.  Beta-BHC was detected at an 
estimated concentration of 0.5 ug/Kg in release sample SE-3 only.  Dieldrin was observed in samples 
SE-3, SE-4, and SE-6 with a maximum concentration occurring in SE-3 at 3.7 ug/Kg.  Delta-BHC and 
Heptachlor epoxide were only observed in sample SE-6 with an estimated concentration of 0.68 
ug/Kg and 0.8 ug/Kg respectively.  4,4’-DDE was the only pesticide detected at significant 
concentrations in release samples SE-3 and SE-6, with the maximum estimated concentration of 8.1 
ug/Kg occurring in sample SE-3.  4,4’-DDE was the only pesticide that was also detected in both 
upstream background samples at estimated concentrations of less than 2.0 ug/Kg. 
 
Although many organic contaminants were observed in release sediment samples, most were at 
estimated concentrations and were also found in upstream background samples.  Clyde is known 
historically as a hub for numerous railways that in addition to having crossings over Raccoon Creek, 
also contribute storm water drainage from their right-of-ways.  Contaminants found in background 
samples are likely attributed to railways in town and other non-point sources.  4, 4’ DDE and Toluene 
can be considered partially attributable to the site.  However, the concentrations for these 
contaminants are well below the residential RSVs.   
 
4.4   Soil  
  
Soil samples were obtained from the surface and subsurface both within and outside of the fill area 
during this investigation.  See Figure 4-2 for boring locations.  Subsurface samples were collected at 
the base of fill near the waste/soil interface using direct push technology equipment.  Exact depth 
intervals for subsurface sample collection are contained in the boring logs located in Appendix D.   
Surface samples were collected within the upper six inches of soil just below the root zone using 
hand shovels and spoons.  Surface samples taken from fill areas were collected in the same general 
locations as the subsurface boring locations. 
 
Two background locations (GP-3 & GP-4) were selected outside of the fill area where ground water 
wells were previously planned to be installed.  Both surface and subsurface soil samples were 
collected from GP-3 & GP-4 for comparison purposes to samples collected from within the fill area. 
Inorganic sample results indicate the presence of heavier metals in both the surface and subsurface 
soils at these background locations.  Significant detections of contaminants from all soil samples are 
listed in data tables 3 & 4. 
 
Elevated metals concentrations above background in the surface soil occur primarily at boring 
location GP-5, which is within the fill area.  This area was void of vegetation at the time of sampling 
and the depth of cover soil is 8 feet.  This cover soil is likely excess material from the expansion 
project at Whirlpool Corporation discussed in section 3.2.  The analytical result for Lead in GP-5 
surface soil (SO-5) is 188 mg/Kg, well below the residential RSV of 400 mg/Kg.  However, its 
duplicate sample (SO-12) concentration is significantly higher at 708 mg/Kg.  It should be noted that 
both results are reported as estimated due to laboratory QA/QC issues and this is the only parameter 
in the duplicate sample that does not correlate well with the original sample.  The duplicate sample 
concentration for SO-12, although suspect for elevated Lead contamination, is below the industrial 
RSV of 800 mg/Kg.  Cobalt is the only detected metal that exceeds the non-cancer residential RSV in 
surface soil at boring location GP-5, but is below the industrial RSV of 300 mg/Kg.  All other 
significant metals detections in GP-5 surface soils and the other surface samples from borings GP-6 
through GP-8 within the fill area are below residential RSVs. 
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Elevated levels above background of similar metals occurred in the subsurface primarily at boring 
locations GP-5 (Sample SO-4) and GP-6 (SO-6).  Lead was the only metal that slightly exceeded the 
residential RSV in these two samples with an estimated maximum concentration of 646 mg/Kg 
occurring in sample SO-4.  Lead was detected in all other subsurface samples well below the 
residential RSV. 
 
Organic sample results indicate low levels of VOCs, SVOCs, Pesticides, and PCBs in most of the 
surface and subsurface samples taken within the fill area.  BTEX, TCE, Acetone, Isopropylbenzene, 
and 2-Butanone are VOCs that were found intermittently in the subsurface waste samples.  While 
these are considered significant based on the absence of these parameters in background samples, 
they are all well below residential RSVs and represent worst case conditions within the dump. 
 
PAHs are SVOCs that were found in predominantly all surface samples at low estimated 
concentrations.  PAHs were also mostly observed in the subsurface at boring GP-5 (sample SO-4) at 
higher concentrations above both residential and industrial RSVs.  Again, these concentrations are 
considered significant based on the absence of these parameters in background samples, but they 
represent worst case conditions within the dump. 
 
Pesticides were commonly detected at estimated significant concentrations above background in both 
the surface and subsurface soils.  Dieldrin is the only pesticide that exceeded the residential RSV of 
30 ug/Kg in all surface soils with a maximum estimated concentration of 170 ug/Kg occurring in the 
duplicate (SO-12) of surface sample SO-5.  Sample SO-5 and its duplicate also exceeded the 
industrial RSV of 100 ug/Kg.   Sample SO-5 was collected from boring location GP-5.  Dieldrin is a 
bioaccumulator and is classified as a suspected human carcinogen according to USEPA, but is not 
classified as a carcinogen by ATSDR.  Dieldrin is widespread and persistent in the environment and 
bonds tightly to soil particles.  Exposure to Dieldrin in the environment usually occurs through 
incidental ingestion and can affect the nervous system at lower concentrations over repeated 
exposures. 
 
Two PCBs (Aroclor 1254 and Aroclor 1260) were detected at significant concentrations above 
background and the residential RSV of 220 ug/Kg in surface sample SO-5 with maximum 
concentrations of 4400 ug/Kg and 350 ug/Kg respectively.  Aroclor 1254 also exceeded the industrial 
RSV of 740 ug/Kg in surface sample SO-5. Aroclor 1254 exceeded both the residential and industrial 
RSV in subsurface samples SO-4 and SO-8.  Surface sample SO-5 and subsurface sample SO-4 
were taken from boring location GP-5 within the fill area.  Subsurface sample SO-8 was collected 
from boring location GP-7 within the fill area.  These PCB congeners are also widespread and 
persistent in the environment and they bond tightly to soil particles.  PCB congeners are also 
bioaccumulators and are classified as carcinogens by USEPA and probable human carcinogens by 
ATSDR.  Exposure to PCBs can cause multiple health affects in humans. 
 
The thickness of cover soils at the boring locations ranged from 4 feet at GP-7 to 8 feet at GP-5.  
Thickness of wastes ranged from as little as 1.5 feet at GP-6 to 12 feet at GP-7. Limited waste 
thickness observations in some of the boring locations could be from trench walls and other 
anomalies common to the area-fill disposal method.   
 
4.5   Air 
 
Air samples were not collected during the SRA. 
 



 
Clyde Dump – Site Reassessment 

 

 

1 6  

 

 

5.0  MIGRATION AND EXPOSURE PATHWAYS 

 
5.1  Ground Water 
 
Residents near the site within the Clyde corporation limits utilize local public water that is obtained by 
a surface water reservoir system located south of the city.  The city of Clyde operates this community 
public water system and serves a population of approximately 7,330 people, including water sold to 
the village of Green Springs to the south.  The city of Clyde draws water from a surface water intake 
on Beaver Creek and pumps into the Beaver Creek above ground reservoir. Water is then gravity-fed 
from the Beaver Creek Reservoir to the Raccoon Creek Reservoir and then to the water treatment 
plant. The system's treatment capacity is approximately 2.4 million gallons per day, but current 
average production is 1.2 million gallons per day. The city of Clyde's water treatment system consists 
of coagulation, lime softening, sedimentation, filtration, adsorption, stabilization, fluoridation and 
disinfection. 
 
The rural community commonly uses cisterns, hauled water, or a rural public water system due to the 
poor quality (taste & odors from the presence of hydrogen sulfide) of drinking water available from the 
regional aquifer.  Although domestic use of water for potable purposes may be occurring from 
intermittent glacial till sources several miles south of the site, this practice is limited due to inadequate 
water flow and volume.  Northern Ohio Rural Water (NORW) is the rural public water system in the 
area. The finished water supply for this system is provided under a cooperative agreement with the 
Erie County Sanitary District, which draws raw water from Lake Erie.  It serves select areas within 
Green Creek, York, Sandusky and Riley Townships. 
 
Due to the absence of a transport pathway from the site to the confined regional aquifer or to 
intermittent saturated till units, contamination of ground water resources is not expected.  Shallow 
ground water beneath and nearby the site which may be impacted by site contaminants is suspected 
to be discharging into Raccoon Creek.  Because most nearby residents utilize publicly available water 
sources or the regional aquifer, the ground water pathway is not expected to substantially contribute 
to the site score due to the limited number of targets. 
 
5.2  Surface Water 
 
Extensive studies of Raccoon Creek in the vicinity of the site have occurred by Ohio EPA over the 
years due to major upstream impairment sources.  The most recent study of Raccoon Creek occurred 
in 2009 by Ohio EPA.  The findings of the study are contained in a report entitled Biological & Water 
Quality Study of Sandusky Bay Tributaries, 2010, and can be found on Ohio EPA’s web site at the 
following address:  http://www.epa.ohio.gov/dsw/document_index/psdindx.aspx,  References to the 
findings in Raccoon Creek are made in the following paragraphs.  Major historical and ongoing point 
sources of impairment include Whirlpool Corporation and the Clyde WWTP.  Whirlpool previously 
discharged industrial wastewater directly into Raccoon Creek under a NPDES permit.  Whirlpool is 
now an indirect discharger of industrial wastewater into the city sewer, while storm water continues to 
be discharged directly into the creek by permit.  Clyde Paint & Supply Company is not considered a 
major upstream impairment source because there were never any permitted direct discharges from 
the site and the facility has been closed since 1985. 
 

http://www.epa.ohio.gov/dsw/document_index/psdindx.aspx
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Clyde’s current WWTP was constructed in 1986 and was significantly upgraded with treatment 
improvements in 2006.  The plant discharges treated wastewater immediately upstream of the site.  
The system is designed to treat an average flow of 1.9 MGD and consists of primary and secondary 
aerobic digesters, a pair of oxidation ditches with clarifier, tertiary lagoons and UV disinfection.  
Thirty-five (35) percent of the sewage collection system in the city is combined with one CSO 
discharge to Raccoon Creek located at the head of the plant. 
 
The Clyde WWTP is a significant point source of impairment to Raccoon Creek despite the upgrades 
to the plant in 2006.  Sewage from the single CSO and excessive nutrient discharge from the Clyde 
WWTP contributes to organic enrichment and eutrophication in Raccoon Creek.  Crop production with 
subsurface drainage was the most common nonpoint source of impairment in Raccoon Creek 
contributing to increased siltation/sedimentation, nutrient enrichment and channel erosion/incision 
downstream of the site.  Poor biological and fish community conditions are well documented both at 
the site and several miles downstream of the site. Raccoon Creek is in non-attainment of its warm 
water habitat (WWH) aquatic life use designation from the Clyde Dump site to the confluence with 
Sandusky Bay. 
 
Sensitive environments such as wetlands and managed wildlife areas exist in the 3 mile lower reach 
of Raccoon Creek where it discharges into Sandusky Bay.  Most of these areas are owned and 
actively managed by private conservation clubs and the State of Ohio.  Interconnection of the creek 
with most of these large wetland areas is very limited due to diking of both agricultural lands and 
managed wetlands to control water levels and flooding.  According to Ohio Department of Natural 
Resources Division of Wildlife, only 170 acres of wetlands within a roughly 2,000 acre wetland 
complex may be subject to uncontrolled floodwaters within the 3 mile lower reach.  Although water 
from Raccoon Creek is used to fill controlled wetland areas during extended dry periods, the water is 
most commonly transferred by non-mechanical means during seiche effect conditions.  Seiche effect 
conditions occur during extended periods of strong northeast winds when water is blown from Lake 
Erie and Sandusky Bay into the lower reach of the creek, causing water levels to rise and stream 
flows to reverse.  During seiche conditions, wooden sluice gates are opened to allow water from 
Sandusky Bay to flow into the controlled wetland areas naturally.  While transfer of water from 
Raccoon Creek to managed wetlands occurs at limited times by mechanical means (pumping), these 
occurrences are not the norm due to the added utility and maintenance costs. 
 
The Raccoon Creek stream segment is approximately 11 miles from Sandusky Bay to Clyde Dump.  
In the middle to upper reaches toward Clyde Dump, four identified wetland areas exist that may 
interact with flood waters from the creek.  They are located at 2 miles (7acres), 3 miles (9 acres), 4 
miles (12 acres), and 6 miles (8 acres) heading downstream of the site.  The extent of interaction with 
flood waters and the quality and type of wetlands at these private locations is unknown. 
 
Raccoon Creek was recently recommended for primary contact recreation (PCR) in 2010.  Recreation 
use attainment status is determined by comparing E. coli sample results.  Raccoon Creek is impaired 
for recreational use due to the presence of pathogens.  Sources of bacteria included combined sewer 
overflows from the Clyde WWTP, livestock access and/or runoff, and failing home sewage systems. 
 
PCBs have been detected in sediment collected from Raccoon Creek near the confluence with 
Sandusky Bay, with concentrations of total PCBs at 281.5 μg/Kg and individual PCBs at 249 ug/Kg 
(Aroclor 1254) and 32.5 ug/Kg (Aroclor 1260) respectively.  PCB levels at that location are such that 
probable aquatic impairment effects are occurring.  The source of PCB contamination in this area is 
unknown, but potential sources include Clyde Dump (10 miles upstream) and Waste Management’s 
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Vickery Environmental Incorporated (WMVE) site, which is located 4 miles upstream via Little 
Raccoon Creek and Meyers Ditch.  Aroclor 1254 was detected at estimated concentrations below 100 
ug/Kg in two sediment samples taken on the WMVE site in 2008; however, no PCBs were detected 
above the laboratory detection limits in samples taken from Meyers Ditch and Little Raccoon Creek.  
The WMVE site is currently a deep well injection facility regulated under the Resource Conservation 
and Recovery Act.  The facility is subject to corrective actions and formerly contained waste oil 
lagoons.  Additional information on the WMVE site is available in Ohio EPA files.  
 
The Clyde Dump may have also been a contributing source of PCB contamination based on data 
from this SRA, and from sediment data published in a 1997 Biological and Water Quality Study 
Report by Ohio EPA.  This report can also be found on Ohio EPA’s web site at the following address:  
http://www.epa.ohio.gov/dsw/document_index/psdindx.aspx.  Although PCB congeners were not 
detected in sediment at or near the site from this SRA, the same congeners were detected in surface 
soils of the dump.  Historic sediment contamination documented near the site in the 1997 report is 
suspected to have been scoured and then deposited downstream near the confluence with Sandusky 
Bay, where flow velocities are much lower.  As previously indicated, PCBs may be of concern for the 
aquatic environment.  These contaminants are also of concern to human health due to the potential 
for bioaccumulation up the human food chain.  PCBs have been detected in bottom dwelling fish 
tissue throughout the 11 mile segment downstream of Clyde Dump.  While fishing is not expected at 
or near the Clyde Dump site, it is likely occurring further downstream near Sandusky Bay along with 
the taking of other human food chain organisms such as frogs and turtles. 
 
Historically, the surface water pathway has had the most potential for impact by the site due to 
erosion of waste areas and chronic leachate discharges directly into Raccoon Creek.  Potential 
impacts to surface water from site contaminants have been a concern primarily due to fisheries 
designations and sensitive wetland areas identified downstream of the site.  As previously indicated, 
most of the 2,000 acres of prime wetland habitat located 10 miles downstream are isolated from the 
creek by active management practices.  The remaining five wetland areas identified nearer to the site 
are of unknown quality and interaction with the creek, and together total 206 acres.  See Figure 7 
(maps 1 and 2) for locations of these five wetlands. 
 
The frequency and quantity of leachate discharges and eroded soils/waste from the site into Raccoon 
Creek has been significantly minimized in recent years due to the implementation of routine 
maintenance practices by the city of Clyde.  Although observed releases of leachate impacted ground 
water continue to be documented by both direct observation and sample data, the impacts to surface 
water are minimal at best due to intermittent leachate flows containing mostly low level metals.  
Severe impacts from sources containing similar pollutants in addition to other pollutant loads both 
upstream and downstream of the site overshadow possible impacts from the Clyde Dump site. 
 
The contaminant probable point of entry from Clyde Dump is along the bank of Raccoon Creek where 
shallow impacted ground water is discharging from the toe-of-slope.  These discharges are on 
relatively steep slopes along Raccoon Creek and are not easily accessible to trespassers.  Leachate 
discharges east of the site are currently under control and can be managed by pumping from the 
leachate collection system manhole.  Control of leachate impacted ground water discharges to 
Raccoon Creek can be addressed through improvements to the current leachate collection system 
and subsequent treatment at the WWTP. 
 
5.3  Soil 
 

http://www.epa.ohio.gov/dsw/document_index/psdindx.aspx
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Analysis of surface cover soils at the site indicate that contaminates may have migrated from the 
buried waste to surface soils in at least one area located near GP-5.  However, this situation may also 
be due to impacted cover soils being brought in from off-site locations.  While concentrations near 
GP-5 for Cobalt exceed the residential RSV, all other metals were below their screening value.  PCBs 
and the pesticide Dieldrin were identified above background and at levels that exceeded both the 
residential and industrial RSVs.  Some VOCs were detected at very low levels in subsurface soils 
taken at depth from within the fill area.  No VOCs were detected in surface soils at significant 
concentrations.  SVOCs, primarily in the form of PAHs were detected in surface and subsurface soils 
at elevated concentrations.  However PAHs are anthropogenic and ubiquitous in the environment as 
evidenced by similar observations in background samples. 
 
As indicated in Section 3.1 of this report, the Clyde Dump site has very limited access to the general 
public due to adjoining private property, physical deterrence from Raccoon Creek and the perimeter 
drainage ditch, and the fence and gate at the WWTP. City personnel conduct routine maintenance 
activities at the site such as mowing and erosion control.  These activities (trespassing & 
maintenance) could create limited short term exposures to low level contaminants in surface soils. 
 
Currently, the closest residence to the site is located 700 feet to the west along Woodland Avenue.  
Residents along Woodland Avenue utilize publicly available water.  Warnecke subdivision has been 
platted for several years, but for the most part no roads, utilities, and homes have been constructed to 
date.  The closest undeveloped lot to the site is approximately 220 feet away.  Currently there are no 
administrative controls at the site such as warning signs to notify trespassers or adjacent property 
owners that health threats may be present on the property. 
 
Ongoing maintenance by the city of Clyde to the cap and vegetative cover will continue to minimize 
the potential for contaminant exposure to trespassers, workers, and terrestrial animals.  It will also 
minimize the potential for transport of contaminants to the surface water and air pathways by 
weathering forces.  Cover soil thickness over wastes ranged from 4 feet to 8 feet in the boring 
locations. Due to the limited number and type of contaminants at or near residential and industrial 
RSVs in surface soil, the soil pathway is not expected to substantially contribute to the site score. 
 
5.4  Air 
 
The air pathway (ambient air) was not directly evaluated during the SRA through utilization of fixed air 
monitoring devices.  Air monitoring was conducted with a photo-ionization detector within work areas 
for sample screening and for worker health and safety purposes.  No unusual conditions were 
observed while monitoring work areas.  Waste areas at the site are predominantly covered with non-
impacted soil and vegetation, which minimize the potential for contaminated airborne particulates to 
migrate from the site by the air pathway.  Subsurface migration of explosive gas or other soil gases to 
structures is not suspected at this time due to the distances to nearby structures and the nature of 
the waste.  Based on current site conditions, this pathway is not expected to substantially contribute 
to the site score. 
 

6.0  SUMMARY 
 

The nature and extent of the fill material at the Clyde Dump site has been fairly well delineated 
through completion of this SRA and previous sampling events.  Industrial, commercial, and residential 
wastes were deposited in the dump at known depths and quantities.  Contaminants from past 



 
Clyde Dump – Site Reassessment 

 

 

2 0  

 

disposal practices are present in leachate and surface soils.  These contaminants are migrating to 
surface water through leachate seeps and to a lesser extent by erosion forces. 
 
Despite the presence of these contaminants, adverse impacts to human health or the environment 
are suspected to be minimal due to current site conditions and based on the types and concentrations 
of the contaminants.  Presently, any additive impacts to Raccoon Creek that may be occurring from 
leachate outbreaks cannot be fully determined due to pollutant loads from other sources in the 
watershed.  Based on site specific hydrology and geology, leachate from the site is not expected to 
be impacting local or regional ground water resources. 
 
PCB congeners noted in the sediment of Raccoon Creek 11 miles downstream near Sandusky Bay 
could potentially be partially attributable to this dump site and at least one other potential source.  
However, sediment samples taken during this assessment do not indicate that the Clyde Dump site is 
an ongoing source of PCB contamination at this time, based on data obtained at and near the site.  
Although PCB congeners were seen in surface soils primarily near boring location GP-5, they bond 
tightly to soils and appear to be immobile at this time.  PCBs found in cover soils may be attributed to 
contamination at off-site sources where cover soils originated. 
 
Improvements made to the site since 2005 and the implementation of routine maintenance activities 
by the city of Clyde has greatly diminished the environmental problems documented during previous 
site investigations.  Placement of additional cover soils from proper sources and the establishment of 
a dense vegetative cover in a few bare spots would further minimize the likelihood of future exposure 
to workers and trespassers and contaminant migration to other environmental media.  The city of 
Clyde has indicated a willingness to address persistent intermittent leachate outbreaks through 
containment system improvements, which would further minimize potential impacts to Raccoon Creek 
from uncontrolled discharges.   
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Figure 6: The soil borings are labeled GP-1 through GP-8 in this image of the Clyde Dump.  
Borings GP-1 through GP-4 are outside the limits of waste placement and borings 
GP-5 through GP-8 are inside the limits of waste placement.  The black line in 
Figure 1 connecting GP-2 to GP-4 is the traverse of the geologic cross section 
shown in Figure 2. 

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Figure 6:  Saturated intervals are colored blue in this geologic cross section 
(see Figure 1). The dashed line marks the top of stratigraphic Unit 1.
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November 30, 2011 Clyde Dump Site Reassessment
Table 1

Surface Water Inorganic Analytical Results
Metals Significant Detections

Page 1 of 1

 Sample Number : ME5KS7 ME5KT3 ME5KS8 ME5KS9 ME5KT0 ME5KT1 ME5KT2 ME5KT4 ME5KT5 ME5KT5

 Sampling Location : SW-1 SW-7 SW-2 SW-3 SW-4 SW-5 SW-6 SW-8 L-9 L-10
Background Background Dup of SW-4

 Matrix :  Water  Water  Water  Water  Water  Water  Water  Water  Water  Water

 Units :  ug/L  ug/L  ug/L  ug/L  ug/L  ug/L  ug/L  ug/L  ug/L  ug/L

 Date Sampled : 8/8/2011 8/8/2011 8/8/2011 8/8/2011 8/8/2011 8/8/2011 8/8/2011 8/8/2011 8/8/2011 8/8/2011
 Dilution Factor :  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0

 ANALYTE Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

 MERCURY 0.20  U 0.20  U 0.20  U 0.20  U 0.20  U 0.20  U 0.20  U 0.20  U 0.20  U 7.5
 CYANIDE 10.0  U 4.6  J 5.1  J 10.0  U 10  U 3.5  J 27.1 5.2  J 10.7  7.6  J

 ALUMINUM 90.2  J 92  J 114  J 105  J 72.1  J 78.4  J 523 136  J 3820 22300
 ARSENIC 10  U 10.0  U 10.0  U 10.0  U 10  U 10.0  U 10  U 10.0  U 18.6  J+ 102
 BARIUM 37.7  J 43.8  J 35.5  J 35.7  J 34.1  J 35.3  J 54.8  J 34.6  J 23.5  J 1310
 CADMIUM 5  U 5.0  U 0.12  J 5.0  U 5.0  U 5.0  U 0.15  J 5.0  U 5.0  U 9.8  

 CALCIUM 64100  70500  74700  74600  71800  74000  77000  74100  18000  359000  

 CHROMIUM 10  U 10.0  U 10  U 10  U 10.0  U 10.0  U 10.0  U 10.0  U 67.1 75
 COBALT 50  U 50.0  U 12.2  J 12.6  J 11.6  J 11.6  J 14  J 12.9  J 0.82  J 78.6
 COPPER 25  U 25.0  U 25.0  U 25.0  U 25.0  U 25.0  U 10.6  J 25.0  U 12.3  J 728
 IRON 258  278  144  J+ 140  J+ 100  U 101  J+ 1350  185 896 155000
 LEAD 1.3  J 10.0  U 1.9  J 1.5  J 10.0  U 1.5  J 4.4  J 10.0  U 2.8  J 2050
 MAGNESIUM 13500  13300  11000  10900  10600  10900  12600  10700  16900  82300  

 MANGANESE 42.2 56  16.7 15.3 11  J 11.8  J 160  18.1  84.8  7020
 NICKEL 2.4  J 3.1  J 12.5  J 12  J 11.5  J 13.1  J 13.6  J 13.8  J 5.7  J 239
 POTASSIUM 4710  J 5950  J 25000 25200 24600  25500 25500  24900 35700  J 121000
 SODIUM 44700 79700  128000  130000  124000  129000 130000  130000  416000  1140000  
 ZINC 5.6  J 10.5  J 45.1  J 35.6  J 30  J 31.3  J 55.5  J 35.9  J 6.8  J 4560

Legend
Analyte
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 2

Sediment Organic Analytical Results
Volatile Significant Detections

Page 1 of 3

 Sample Number : E5KQ6 E5KR2 E5KQ8
 Sampling Location : SE-1 SE-7 SE-3

 Background Background
 Matrix : Sediment Sediment Sediment
 Units :  ug/Kg  ug/Kg  ug/Kg

 Date Sampled : 8/8/2011 8/8/2011 8/8/2011
 %Moisture : 22.8162 21.2963 54.6197

 Volatile Compound Result Flag Result Flag Result Flag
 2-Butanone 12  U 8.1  J 24

 Toluene 6.1  UJ 5.9  U 200

Legend
Compound
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 2

Sediment Organic Analytical Results
Pesticide Significant Detections

Page 2 of 3

 Sample Number : E5KQ6 E5KR2 E5KQ8 E5KR1
 Sampling Location : SE-1 SE-7 SE-3 SE-6

Background Background
 Matrix :  Soil  Soil  Soil  Soil
 Units :  ug/Kg  ug/Kg  ug/Kg  ug/Kg
 Date Sampled : 8/8/2011 8/8/2011 8/8/2011 8/8/2011
 %Moisture : 22.8162 21.2963 54.6197 32.2226
 Pesticide Compound Result Flag Result Flag Result Flag Result Flag
 4,4'-DDE 1.6  J 1.9  J 8.1  J 5.2  J

Legend
Compound
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 2

Sediment Inorganic Analytical Results
Metals Significant Detections

Page 3 of 3

 Sample Number : ME5KQ6  ME5KR2  ME5KQ7  ME5KQ8  ME5KQ9  ME5KR1

 Sampling Location :  SE-1  SE-7  SE-2  SE-3  SE-4  SE-6
 Matrix : Soil Soil Soil Soil Soil Soil

 Units : mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Background Background

 Date Sampled : 8/8/2011 8/8/2011 8/8/2011 8/8/2011 8/8/2011 8/8/2011

 %Solids : 79.5 75.2 73 46.9 68 74.5
 Dilution Factor :  1.0  1.0  1.0  1.0  1.0  1.0

 ANALYTE Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

 COBALT 6.3 U 5.4 U 10.1 15.4 9.6 6.6
 POTASSIUM 629 U 536 U 596 U 1110 608 1210

Legend
Analyte
Background
HRS Significant Bold



November 30. 2011 Clyde Dump Site Reassessment
Table 3

Shallow Soil Organic Analytical Results
BNA Significant Detections

 Page 1 of 4

 Sample Number : E5KR6 E5KS6 E5KR8 E5KS5 E5KS0 E5KS2
 Sampling Location : SO-3 SO-13 SO-5 SO-12 SO-7 SO-9
 Matrix : Soil Soil Soil Soil Soil Soil
 Units : ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
 Depth: 0-6" 2-6" 0-6" 0-6" 0-6" 0-6"

Surface Surface Surface Surface/Dup SO-5 Surface Surface
Background Background

 Soil Boring: GP-3 GP-4 GP-5 GP-5 GP-6 GP-7
 Date Sampled : 8/9/2011 8/9/2011 8/10/2011 8/10/2011 8/10/2011 8/10/2011
 %Moisture : 21.8196 13.5534 13.8842 20.3909 8.5806 9.7264
 Semivolatile Compound Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

 Phenanthrene 52 J 10 J 88 J 50 J 700 670
 Anthracene 9.3 J 200 U 21 J 11 J 190 88 J
 Fluoranthene 41 J 24 J 160 J 130 J 870 J 2200 J
 Pyrene 26 J 19 J 100 J 83 J 460 J 1300 J
 Benzo(a)anthracene 15 J 14 J 72 J 73 J 310 J 730 J
 Chrysene 9.9 J 14 J 74 J 85 J 230 J 750 J
 Bis(2-ethylhexyl)phthalate 1100 U 1000 U 140 J 3600 42 J 90 J
 Benzo(b)fluoranthene 14 J 21 J 120 J 120 J 350 1200
 Benzo(k)fluoranthene 220 U 7.1 J 33 J 34 J 98 J 400
 Benzo(a)pyrene 8.8 J 14 J 73 J 69 J 240 760
 Indeno(1,2,3-cd)pyrene 220 U 14 J 65 J 69 J 160 J 600
 Benzo(g,h,i)perylene 220 U 9.7 J 37 J 46 J 76 J 400

Legend
Compound
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 3

Shallow Soil Organic Analytical Results
Pesticide Significant Detections

Page 2 of 4

 Sample Number : E5KR6 E5KS6 E5KR8 E5KS5 E5KS0
 Sampling Location : SO-3 SO-13 SO-5 SO-12 SO-7
 Matrix : Soil Soil Soil Soil Soil
 Units : ug/kg ug/kg ug/kg ug/kg ug/kg
 Depth: 0-6" 2-6" 0-6" 0-6" 0-6"

Surface Surface Surface Surface/Dup SO-5 Surface
Background Background

 Soil Boring: GP-3 GP-4 GP-5 GP-5 GP-6
 Date Sampled : 8/9/2011 8/9/2011 8/10/2011 8/10/2011 8/10/2011
 %Moisture : 21.8196 13.5534 13.8842 20.3909 8.5806
 Pesticide Compound Result Flag Result Flag Result Flag Result Flag Result Flag

 Heptachlor epoxide 2.2 U 0.67 J 20 J 39 J 0.8 J
 Dieldrin 2.2 U 3.8 U 110 J 170 J 37
 4,4'-DDE 21 1.7 J 150 210 3.1 J
 Endrin 4.2 U 3.8 U 26 J 51 J 1.2 J
 Endosulfan II 4.2 U 0.99 J 24 J 39 J 3.5 U
 4,4'-DDT 12 9.2 340 J 410 J 4.3 J
 Endrin ketone 4.2 U 3.8 U 2.7 J 4.7 J 3.5 U
 Endrin aldehyde 4.2 U 3.8 U 44 77 J 3.5 U
 alpha-Chlordane 2.2 U 2 U 54 J 59 J 8.5 J
 gamma-Chlordane 0.48 J 2 U 53 J 67 J 9.5

Legend
Compound
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 3

Shallow Soil Organic Analytical Results
PCB Significant Detections

Page 3 of 4

 Sample Number : E5KR6 E5KS6 E5KR8 E5KS5 E5KS0
 Sampling Location : SO-3 SO-13 SO-5 SO-12 SO-7
 Matrix : Soil Soil Soil Soil Soil
 Units : ug/kg ug/kg ug/kg ug/kg ug/kg
 Depth: 0-6" 2-6" 0-6" 0-6" 0-6"

Surface Surface Surface Surface/Dup SO-5 Surface
Background Background

 Soil Boring: GP-3 GP-4 GP-5 GP-5 GP-6
 Date Sampled : 8/9/2011 8/9/2011 8/10/2011 8/10/2011 8/10/2011
 %Moisture : 21.8196 13.5534 13.8842 20.3909 8.5806
Aroclor Compound Result Flag Result Flag Result Flag Result Flag Result Flag

 Aroclor-1254 42 U 98 4400 5000 94
 Aroclor-1260 42 U 38 U 350 J 3500 J 35 U

Legend
Compound
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 3

Surface Soil Inorganic Analytical Results
Metals Significant Detections

Page 4 of 4

 Sample Number : ME5KR6 ME5KS5 ME5KR8 ME5KS5 ME5KS2 ME5KS4
 Sampling Location : SO-3 SO-13 SO-5 SO-12 SO-9 SO-11
 Matrix : Soil Soil Soil Soil Soil Soil
 Units : mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
 Depth 0-6" 2-6" 0-6" 0-6" 0-6" 0-6"

Surface Surface Surface Surface/Dup SO-5 Surface Surface
Background Background

 Soil Boring GP-3 GP-4 GP-5 GP-5 GP-7 GP-8
 Date Sampled : 8/9/2011 8/9/2011 8/9/2011 8/10/2011 8/10/2011 8/10/2011
 %Solids : 79.7 81.9 83.2 83.5 90 87.6
 Dilution Factor :  1.0  1.0  1.0  1.0  1.0  1.0
 ANALYTE Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

 MERCURY 0.041 J 0.037 J 0.29 0.21 0.025 J 0.11 U
 BARIUM 59.2 45.7 1110 1040 64.9 54.2
 CADMIUM 0.63 0.6 J 3.4 3.3 1.6 0.46
 CALCIUM 14900 3820 24300 56300 36000 50500
 CHROMIUM 17.1 J- 9.1 J- 48.2 J- 39.1 J- 16.6 J- 11.8 J-
 COBALT 20.6 8.3 111 104 13 11.6
 COPPER 16.5 J 14.1 J 113 J 81.9 J 24.9 J 24.3 J
 LEAD 18.5 J 15.7 J 188 J 708 J 34.8 J 14.7 J
 MAGNESIUM 4290 2440 8030 12600 13600 9110
 NICKEL 24.5 J 20.3 J 128 J 120 J 30.2 J 31.9 J
 SILVER 0.92 UJ 1.2 UJ 3.9 J- 3.5 J- 0.77 UJ 0.79 UJ
 ZINC 76.2 68.6 558 521 107 75.2

Legend
Analyte
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 4

Deep Soil Organic Analytical Results
VOA Significant Detections

Page 1 of 5

 Sample Number : E5KR4 E5KR5 E5KR7 E5KR9 E5KS1 E5KS3

 Sampling Location : SO-1 SO-2 SO-4 SO-6 SO-8 SO-10
 Matrix : Soil Soil Soil Soil Soil Soil

 Units : ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

 Depth: 8-12' 10-14' 11.9-12.5' 12-13' 12.5-13.4' 10.6-11.5'

Deep Deep Deep Deep Deep Deep

Background Background

 Soil Boring: GP-3 GP-4 GP-5 GP-6 GP-7 GP-8

 Date Sampled : 8/9/2011 8/9/2011 8/9/2011 8/10/2011 8/10/2011 8/10/2011
 %Moisture : 10.2051 13.0377 17.0852 19.565 21.5178 20.8215

 Volatile Compound Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag

 Acetone 4.5 J 8.1 J 24 18 42 31
 2-Butanone 9.7 U 9.3 U 13 11 J 22 16
 Trichloroethene 4.9 U 4.6 R 4.9 U 6.8 5.5 U 0.31 J

 Ethylbenzene 4.9 U 4.6 R 3.3 J 5.4 U 0.19 J 23
 o-Xylene 4.9 U 4.6 R 15 5.4 U 1.2 J 0.37 J

 m,p-Xylene 4.9 U 4.6 R 14 0.22 J 0.33 J 1.8 J
 Isopropylbenzene 4.9 U 4.6 R 0.7 J 5.4 U 5.5 U 6.7

Legend
Compound
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 4

Deep Soil Organic Analytical Results
BNA Significant Detections

Page 2 of 5

 Sample Number : E5KR4 E5KR5 E5KR7 E5KR9 E5KS1 E5KS3
 Sampling Location : SO-1 SO-2 SO-4 SO-6 SO-8 SO-10
 Matrix : Soil Soil Soil Soil Soil Soil
 Units : ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
 Depth: 8-12' 10-14' 11.9-12.5' 12-13' 12.5-13.4' 10.6-11.5'

Deep Deep Deep Deep Deep Deep
Background Background

 Soil Boring: GP-3 GP-4 GP-5 GP-6 GP-7 GP-8
 Date Sampled : 8/9/2011 8/9/2011 8/9/2011 8/10/2011 8/10/2011 8/10/2011
 %Moisture : 10.2051 13.0377 17.0852 19.565 21.5178 20.8215
 Semivolatile Compound Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag
 Naphthalene 190  U 200  U 420 9.6 J 270 14 J
 Acenaphthylene 190  U 200  U 210 210 U 17 J 21 J
 Dibenzofuran 190  U 200  U 200 8.6 J 210 U 15 J
 Fluorene 190  U 200  U 270 10 J 7.1 J 26 J
 Phenanthrene 24  J 13 J 2600 160 J 59 J 310
 Anthracene 190  U 200  U 430 18 J 15 J 29 J
 Carbazole 190  U 200  U 400 17 J 210 U 26 J
 Fluoranthene 190  U 200 UJ 3500 210 70 J 370 J
 Pyrene 13  J 200 UJ 2100 J 160 J 61 J 230 J
 Benzo(a)anthracene 15  J 7.1 J 1200 J 76 J 37 J 98 J
 Chrysene 6.3  J 200 UJ 1300 J 92 J 40 J 130 J
 Bis(2-ethylhexyl)phthalate 950  U 1000  U 330 16 J 520 47 J
 Benzo(b)fluoranthene 190  U 200  U 1900 150 J 51 J 150 J
 Benzo(k)fluoranthene 190  U 200  U 610 42 J 19 J 52 J
 Benzo(a)pyrene 190  U 200  U 1200 88 J 39 J 100 J
 Indeno(1,2,3-cd)pyrene 190  U 200  U 770 92 J 39 J 96 J
 Benzo(g,h,i)perylene 7.6  J 200  U 510 48 J 18 J 51 J

Legend
Compound
Background
HRS Significant Bold



November 30, 2011 Clyde Dump Site Reassessment
Table 4

Deep Soil Organic Analytical Results
Pesticide Significant Detections

Page 3 of 5

 Sample Number : E5KR4 E5KR5 E5KR7 E5KS1
 Sampling Location : SO-1 SO-2 SO-4 SO-8
 Matrix : Soil Soil Soil Soil
 Units : ug/kg ug/kg ug/kg ug/kg
 Depth: 8-12' 10-14' 11.9-12.5' 12.5-13.4'

Deep Deep Deep Deep
Background Background

 Soil Boring: GP-3 GP-4 GP-5 GP-7
 Date Sampled : 8/9/2011 8/9/2011 8/9/2011 8/10/2011
 %Moisture : 10.2051 13.0377 17.0852 21.5178
 Pesticide Compound Result Flag Result Flag Result Flag Result Flag
 Dieldrin 3.7 U 3.8 U 9.8 J 6.6 J
 4,4'-DDE 3.7 U 3.8 U 100 29
 Endrin 3.7 U 3.8 U 12 J 5.8 J
 Endosulfan II 3.7 U 3.8 U 9.6 J 4.7 J
 4,4'-DDD 3.7 U 3.8 U 52 10 J
 4,4'-DDT 3.7 U 3.8 U 140 J 59 J
 alpha-Chlordane 1.9 U 2.0 U 1.9 U 2.3 J

Legend
Compound
Background
HRS Significant Bold
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 Sample Number : E5KR4 E5KR5 E5KR7 E5KS1
 Sampling Location : SO-1 SO-2 SO-4 SO-8
 Matrix : Soil Soil Soil Soil
 Units : ug/kg ug/kg ug/kg ug/kg
 Depth: 8-12' 10-14' 11.9-12.5' 12.5-13.4'

Deep Deep Deep Deep
Background Background

 Soil Boring: GP-3 GP-4 GP-5 GP-7
 Date Sampled : 8/9/2011 8/9/2011 8/9/2011 8/10/2011
 %Moisture : 10.2051 13.0377 17.0852 21.5178
Aroclor Compound Result Flag Result Flag Result Flag Result Flag
 Aroclor-1254 37  U 38 U 3000 1100

Legend
Compound
Background
HRS Significant Bold
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 Sample Number : ME5KR4 ME5KR5 ME5KR7 ME5KR9 ME5KS1 ME5KS3
 Sampling Location : SO-1 SO-2 SO-4 SO-6 SO-8 SO-10
 Matrix : Soil Soil Soil Soil Soil Soil
 Units : mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
 Depth 8-12' 10-14' 11.9-12.5' 12-13' 12.5-13.4' 10.6-11.5'

Deep Deep Deep Deep Deep Deep
Background Background

 Soil Boring GP-3 GP-4 GP-5 GP-6 GP-7 GP-8
 Date Sampled : 8/9/2011 8/9/2011 8/9/2011 8/10/2011 8/10/2011 8/10/2011
 %Solids : 88.4 84.8 80.2 78.5 77.6 79.5
 Dilution Factor :  1.0  1.0  1.0  1.0  1.0  1.0
 ANALYTE Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag
 MERCURY 0.016 J 0.019 J 0.27 0.26 0.28 0.042 J
 ANTIMONY 0.9 J 0.8 J 9.9 J 10.6 J 1.5 J 2 J
 BARIUM 97.5 107 2300 308 47.1 83.1
 CADMIUM 0.58 0.54 8.1 5.6 0.81 1.3
 CHROMIUM 14.3 J- 17.9 J- 184 J- 43 J- 11 J- 11.1 J-
 COBALT 16.9 13.6 204 19.7 7.3 7.4
 COPPER 23.1 J 22.6 J 429 J 86.3 J 32.2 J 25.2 J
 LEAD 12.9 J 11 J 646 J 402 J 61.2 J 64.2 J
 NICKEL 39 J 40.9 J 233 J 56.2 J 21.4 J 20.2 J
 SILVER 1 J- 0.81 UJ 7.3 J- 1.7 J- 0.94 UJ 0.99 J-
 SODIUM 398 U 404 U 4400 1440 1390 717
 ZINC 77.9 70.4 1670 1210 163 153

Legend
Analyte
Background
HRS Significant Bold



 

 

 

 

 

 

 

 

 

Appendix C 

Photographic Log  

and 27-13 Authorization and Approval 
Request for 2005 



 

 
 

 

 

 

 

 

 
 

 

 

 

 

Photo No: 1         
Northernmost riprap location at “S” curve in Raccoon Creek looking upstream. 

 

 

Photo No: 2         
Ground water seep in riprap with white precipitate at “S” curve in Raccoon 

Creek. 



 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 4:         
Leachate seep along Raccoon Creek just upstream of “S” curve. 

 

Photo 3:         
Leachate seep along Raccoon Creek just upstream of “S” curve. 

 



 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 6:        
Leachate seep along Raccoon Creek just upstream of “S” curve. 

 

Photo 5:        
Leachate seep along Raccoon Creek just upstream of “S” curve. 

 



 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Photo 7:        
Leachate seep along Raccoon Creek just upstream of “S” curve. 

 

Photo 8: 

Raccoon Creek looking downstream (north) at segment containing 

leachate photos 2 thru 7, just south of S curve. 

 



 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

Photo 9: 

Raccoon Creek looking upstream (south) from same location as photo 8. 

 

Photo 10: 

Leachate seep area halfway up bank of Raccoon Creek at southern edge of 

middle riprap area. 



 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

Photo 12: 

Leachate seep along Raccoon Creek at middle rip-rap area. 

Photo 13: 

Southernmost riprap area along Raccoon Creek where leachate photos 

14 and 15 were taken. 



 

 

 
 

 

 

 

 

 

  

 

 
 

 

 

 

 

Photo 14: 

Leachate seep at toe-of-slope along Raccoon Creek, northern edge of 

riprap area. 

Photo 15: 

Leachate seep area halfway up bank of Raccoon Creek at northern edge 

of riprap area. 

 



 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 16: 

Boring operations at location GP-2 near southeast corner of fill. 

Photo 17: 

Hard fill/spoils disposal at northern limits of fill. 



 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 18: 

View of the top of dump looking south toward WWTP. 

Photo 19: 

View of the top of dump looking north toward hard fill/spoils area. 



 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 20: 

View of the top of dump looking east toward farm field and pine grove. 

Photo 21: 

View of the top of dump looking west toward Raccoon Creek. 



 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Photo 22: 

View looking north from the southeast corner of fill showing reworked 

eastern slope and perimeter drainage ditch. 

Photo 23: 

View looking south from the northeast corner of fill showing reworked 

eastern slope, perimeter drainage ditch, and leachate manhole. 

 



 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

Photo 24: 

View looking south at creek background sample location SE-1/SW-1. 

 

Photo 25: 

View looking south at background creek sample location SE-7/SW-7. 

 



 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 26: 

View looking east at creek sample location SE-6/SW-6 near leachate 

outbreak. 

 

Photo 27: 

View looking west at creek sample location SE-8/SW-8. 

 



 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Photo 28: 

View looking northwest at creek sample location SE-3/SW-3. 

 

Photo 29: 

View looking southeast at creek sample location SE-2/SW-2. 

 



 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 30: 

View looking southeast at creek sample location SE-4&5/SW-4&5. 

 

Photo 31: 

View looking east at leachate manhole and sample location L-9. 

 



 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 32: 

View looking south at boring location GP-7, site of soil samples SO-8 & 

SO-9, and leachate sample L-10. 

 

Photo 33: 

View looking south at boring location GP-8, site of soil samples SO-10 

& SO-11 . 

 



 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 34: 

View looking east at boring location GP-6, site of soil samples SO-6 & 

SO-7. 

 

Photo 35: 

View looking east at boring location GP-5, site of soil sample SO-4, and 

sample SO-5 and it’s duplicate sample SO-12. 

 



 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Photo 36: 

View looking southwest at boring location GP-3, site of background soil 

samples SO-1 & SO-3. 

 

Photo 37: 

View looking west at boring location GP-4, site of background soil 

samples SO-2 & SO-13. 

 



 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Photo 38: 

View looking northeast at boring location GP-1. 

 

Photo 39: 

View looking southeast at boring location GP-2. 

 















 

 

 

 

 

 

 

 

APPENDIX D 

Site Specific Geology/Hydrogeology 

Report & Boring Logs 



 

 
 

Interoffice Memo 
 

To: Steve Snyder, Site Coordinator, DERR-NWDO 
From: Pete Sokoloski, through John Weaver, Geologist 4, DDAGW-NWDO 
Date: November 28, 2011 
Property: Clyde Dump Depot, located behind 749 West McPherson Highway, Clyde, 

OH 43410, Sandusky County. 
 

Subject: August 2011 Fieldwork Findings (5-10964) 
 
 

INTRODUCTION 
 

The Division of Environmental Response and Revitalization (DERR) requested that the 
Division of Drinking and Ground Waters (DDAGW) describe and otherwise characterize soil 
cores extracted from the closed Clyde Dump (site) during fieldwork conducted on August 8 
and 9, 2011.  Background information including site history and regional geologic and 
hydrogeologic information is contained in the Ohio EPA-DERR Site Team Evaluation 
Prioritization (dated September 30, 1998) and the Site Characterization Work Plan 
(undated).  The methodology and results of the August 2011 fieldwork are discussed below. 
 

METHODOLOGY 
 
Ohio EPA proposed to install up to four (4) ground water monitoring wells outside the limits 
of waste on the south, east, and north sides of the dump site.  An additional four (4) borings 
locations were planned to characterize the stratigraphy and hydrogeology within the limits of 
waste.  A GeoProbe® 5410 rig mounted on a Ford 450 truck was used to advance dual 
tubes with the intention of collecting continuous 4 foot long soil cores.  Soil cores were 
described using the Ohio EPA-DERR-SIFU Field Guide for Soil Description (July 2009) 
which follows the Unified Soil Classification System (USCS).  The field guide provided a 
useful reference for the uniform description of consistency, moisture content, plasticity, 
color, percent grain abundance, and soil type.  Any loss of core was assumed to have 
occurred from the bottom of the run. 
 

OBSERVATIONS 
 

The borings ranged from 12 to 25 feet (ft) in depth with half the number of borings (GP-1, 
GP-3, GP-4, GP-5) ending at refusal.  Figure 1 shows the location of the borings.  Attempts 
were made to core toward the southwest end of the site, approximately 40 yards east of the 
creek.  This attempt ended in refusal at 1.95 ft below ground surface (bgs).  Refusal was 
met again at 4 ft bgs after moving the drill rig approximately 5 ft west of this point and again 
at 4 ft bgs after moving the rig an additional 20 yards to the north. 
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Figure 1: The soil borings are labeled GP-1 through GP-8 in this image of the Clyde Dump.  
Borings GP-1 through GP-4 are outside the limits of waste placement and borings 
GP-5 through GP-8 are inside the limits of waste placement.  The black line in 
Figure 1 connecting GP-2 to GP-4 is the traverse of the geologic cross section 
shown in Figure 2. 
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The unconsolidated materials examined from the soil borings can be divided into 4 
hydrogeologic units, discussed in ascending stratigraphic order as Units 1 through 4.  Unit 1 
is a hard to very hard, grey lean clay (CL) or silt (ML) referred to in geologic literature as 
diamicton, or in archaic terms ‘hardpan.’  The top of this unit is shown in the geologic cross 
section in Figure 2 as a dashed-line and occurs beneath the site at depths of 8 to 19 ft bgs or 
approximate elevations of 641 to 634 ft from mean sea level (MSL).  Unit 2 is mainly brown 
lean clay or silt (measuring 8 to 10 ft thick) and typically located outside the limits of waste 
placement.   Unit 3 is grey silt or sand (measuring 0 to >11 ft thick).  Unit 3 is a looser 
material than the other units, typically saturated, and occurs exclusively within the limits of 
waste placement based on present information.  Unit 4 is the waste material (measuring 2 to 
>10 ft thick) in the dump consisting of gravel, brick, paper, wood, glass, paint, lime/crushed 
limestone, plastic, wire/metal.  Table 1 contains basic information about the completed 
borings and Table 2 describes the basic stratigraphy encountered.  Detailed soil boring 
descriptions are included in Appendix A. 
 
Staff that walked the parameter of the site located six leachate/ground water seeps near the 
creek (Figure 3).  The maximum and minimum elevation of the seeps was 649.36 and 641.94 
ft AMSL. 
 

DISCUSSION 
 

The geology/hydrogeology differs significantly outside the limits of waste at borings GP-1, 
GP-2, GP-3, and GP-4 compared to the sample locations inside the limits of waste 
placement at borings GP-5, GP-6, and GP-8 (Table 2). 
 
Saturation outside the limits of waste placement is limited to intervals a foot thick, located 
within 6 ft of the surface.  No saturated zones occur up to depths of 12 ft at boring GP-3.  The 
grey silt of Unit 3 occurs beneath waste and in place of the brown lean clay to silt material of 
Unit 2.  Unit 3 includes saturated, black-stained sand immediately below waste at GP-6 and 
GP-8, measuring 1 and 3 ft thick, respectively.  Unit 3 is seen in borings GP-6, GP-7 and GP-
8 with saturated thicknesses below waste of 8, 3 and 3 ft, respectively.  Unit 3 may be 
present where waste is thickest at GP-5, however this boring did not extend below the 
interval containing waste (8 to 18 ft bgs). 
 
The seeps on the west side of the site are at the same elevation as saturated zones within 
and below waste just east of the creek according to the geologic cross section in Figure 2.  
The presence of leachate/ground water seeps that are predominately on the west side of the 
site, and little to no saturation in the borings to the north, south and east, suggests that 
shallow ground water mainly flows towards the west and discharges as surface water to 
Raccoon Creek from perched ground water zones under the site. 
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Figure 2:  Saturated intervals are colored blue in this geologic cross section (see Figure 
1). The dashed line marks the top of stratigraphic Unit 1.
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Table 1: Soil boring information.  The saturated interval shown includes saturated 

waste. 
 

 
Location/Boring 

ID 

Surface 
Elevation 
(ft MSL) 

Total 
Depth  

(ft) 

Bottom 
Elevation
(ft MSL) 

Saturated 
Interval 
(ft MSL) 

Approximate 
Saturated 

Thickness (ft) 

ou
ts

id
e 

 
lim

its
 o

f 
w

as
te

 
pl

ac
em

en
t GP-1 653.20 25.3 628 652 to 651 1 

GP-2 648.64 20 629 645 to 644 1 
GP-3 646.97 12 635 none none 
GP-4 645.87 14 632 641 to 640 1 

in
si

de
 li

m
its

 o
f 

w
as

te
 p

la
ce

m
en

t GP-5 659.01 18 641 651 to 645 
642.8 to 642.6 

6 (in waste) 
0.2 (in waste) 

GP-6 662.17 20 642 665 to 654 
650 to 642 

1 (in waste) 
8 

GP-7 661.46 20 641 653 to 645 8 (upper 4 ft in waste) 
GP-8 658.04 18.5 640 648 to 645 3 
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Table 2: Boring hole summary describing the basic stratigraphy encountered in different parts of the site. 
 

Boring 
Location/ID 

Unit 4: 
Waste 

Unit 3: 
Grey Silt (ML) 

Unit 2: 
Brown Lean Clay (CL) or 

Silt (ML) 

Unit 1: Grey 
Lean Clay (CL) 

or Silt (ML) 
 (Diamicton) 

thick- 
ness  
(ft) 

depth  
(ft 

bgs) 

approx 
elev (ft 
MSL) 

thick-
ness 
(ft) 

depth (ft 
bgs) 

approx
elev (ft 
MSL) 

elev. of 
saturated 
interval 
below 
waste  
(ft MSL 

thick- 
ness  
(ft) 

bottom of unit Top of unit 

depth 
(ft  

bgs) 

approx 
elev 
(ft 

MSL) 

depth 
(ft  

bgs) 

approx 
elev 
(ft 

MSL) 

ou
ts

id
e 

 
lim

its
 o

f 
w

as
te

 
pl

ac
em

en
t GP-1 NP (surface fill 0 to 8 ft bgs) NP 11 19 634 19 634 

GP-2 NP NP 8 8 641 8 641 
GP-3 NP (surface fill 0 to 2 ft bgs) NP 9 11 636 11 636 
GP-4 NP (surface fill 0 to 2 ft bgs) NP 10 12 634 12 634 

in
si

de
 li

m
its

 o
f w

as
te

 
pl

ac
em

en
t 

GP-5 >10 8 to >18 651 to 641 NP (interval logged as waste to E.O.B.) NP NP 

GP-6 2 7 to 9 655 to 653 >11 9 to >20 650 to 
642 650 to 642 NP NP 

GP-7 6 7 to 13 654 to 648 >7 13 to >20 648 to 
645 648 to 645 NP NP 

GP-8 5 5 to 10 653 to 648 6 10 to 16 648 to 
645 648 to 645 NP 16 642 

 
Abbreviations and symbols used in Table 2: (ft) feet; (MSL) mean sea level; ( > ) at least , i.e., greater than or equal to; (NP) not 
present; (E.O.B.) end of boring; (approx.) approximate; (elev) elevation; (ML) silt: defined under the Unified Soil Classification 
System (USCS) as fine-grained soil with 50 percent or more passing through a #200 sieve (0.075 mm mesh), liquid limit of less 
than 50 percent, and nonplastic to low plasticity; (CL) lean clay: defined under the USCS similar to silt, but exhibiting medium (to 
low) plasticity. (Diamicton) term commonly used in preference to ‘tillite’ describing an unlithified, conglomeratic, siliciclastic rock 
that is unsorted with sand and/or coarser particles dispersed through a mud matrix. 
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Figure 3: Site map showing the surface elevations of the boring locations (GP) and 
leachate/ground water seeps.  Raccoon Creek ranges in elevation from 641.5 
in the southern upstream portion to 638.1 in the northern downstream portion 
onsite.  Elevations are in feet above mean sea level (ft AMSL). 

North 
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CONCLUSION 
 
Borings outside of waste did not encounter any significant continuous saturated zones 
beneath the site which could be monitored.  Therefore, no ground water monitoring wells 
were installed at the site.  All boreholes were backfilled with cuttings and granular bentonite.  
Additional work would be needed to determine the lateral extent of the perched ground 
water zones found beneath the site. 
 
 
ec:  Steve Snyder, DERR-NWDO 

Lindsay Taliaferro III, DDAGW-CO 
 
Work ID:  5000010964 
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APPENDIX A: 
 

Soil Boring Logs 
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APPENDIX E 

Complete Analytical Results 

And Data Tables 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 

 

 

 

 

 

 

APPENDIX F 

4-Mile Radius Maps  

and Demographic Data Package 



Clyde, Ohio
Sandusky County

Clyde Dump Site Reassessment  --
Population Data

11/22/2011
Page 1 of 1

RADIUS TOTAL WHITE BLACK INDIAN ASIAN HAWAII_PAC OTHER HOUSING
3.00 - 4.00 1707 1664 3 3 4 0 33 642
2.00 - 3.00 1999 1931 3 3 4 0 58 739
1.00 - 2.00 4468 4296 4 5 13 1 149 1685
0.50 - 1.00 1292 1233 3 2 7 1 46 497
0.25 - 0.50 150 143 0 0 2 0 5 62
0.00 - 0.25 64 61 0 0 1 0 2 27

  TOTALS = 9680 9328 13 13 31 2 293 3652

NOTE:   1,506 people live within a one-mile radius of the site.

NOTE:   The Easting & Northing used for the site was: 
              Easting (X) = 1,835,098.77  &  Northing (Y) = 1,209,415.02;
                [North Latitude of 41º 19' 02" and West Longitude of -82º 59' 02".]
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Clyde, Ohio
Sandusky County

Clyde Dump Site Reassessment  --
Public Water Supply Systems with

Ground and/or Surface Water Sources

11/22/2011
Page 1 of 1

Public Water Supplies with Ground Water Sources
ID_ PWS_ID SYS_TYPE NAME ADDRESS CITY STATE DISTANCE POPULATION

1 7254312 Non-Community /         
Transient ESHLEMAN AMLC 781 EAST MAPLE STREET CLYDE OH 1.8451 28

2 7200612 Community EMERALD ESTATES MHC 846 CO. RD. 224, LOT 76 CLYDE OH 1.9664 135

3 7248312 Non-Community /            
Non-Transient GILLIGAN'S DAY CARE 3307 LIMERICK ROAD CLYDE OH 2.0804 40

4 7234112 Non-Community /         
Transient GREEN HILLS INN 1959 SOUTH MAIN STREET CLYDE OH 2.8507 195

5 7201212 Community MID CITY MOBILE HOME PK. 740 COUNTY ROAD 212 FREMONT OH 3.1713 390
6 7202712 Community HILLVIEW MANOR M.H.P. 740 C.R. 212 FREMONT OH 3.3132 45

7 7255512 Non-Community /            
Non-Transient FREMONT DIE CUT PRODUCTS 3117 EAST U.S. RT. 20 FREMONT OH 3.3232 51

8 7250612 Non-Community /            
Non-Transient WAHL REFRACTORIES, INC. P.O. BOX 530 FREMONT OH 3.5642 51

9 7200112 Community BOWER, RICHARD M.H.P. 1369 SOUTH S.R. 19 FREMONT OH 3.6218 55

10 7255112 Non-Community /         
Transient VEL-A-DA AMLC #3 9000 N. CO. RD. 51 GREEN 

SPRINGS OH 3.9156 128

Public Water Supplies with Surface Water Sources
ID_ PWS_ID SYS_SOURCE -- SYS_TYPE NAME ADDRESS CITY STATE DISTANCE POPULATION

1 7200211 S.W.  --  Community CLYDE, CITY OF 222 NORTH MAIN STREET CLYDE OH 1.9557 6000
2 7200311 S.W.  --  Community FREMONT, CITY OF 1113 TIFFIN STREET FREMONT OH 7.9019 20500

3 7441511 Surface Water  --  Non-
Community / Transient

SORROWFUL MOTHERS     
SHRINE 4106 ST. RT. 269 BELLEVUE OH 11.3435 50

4 3935212 Purchased S.W. -- Non-
Community / Non-Transient

LYME ELEMENTARY 
SCHOOL

4831 U.S. ROUTE 20           
EAST BELLEVUE OH 12.0967 178

5 6202603 Purchased Surface Water  -
-  Community OAK HARBOR, VILLAGE OF 228 PARK STREET OAK 

HARBOR OH 13.2859 2750

6 3900011 S.W.  --  Community BELLEVUE, CITY OF 117 NORTH SANDUSKY ST. BELLEVUE OH 13.4589 8136

7 6203211 Purchased Surface Water  -
-  Community

PORT CLINTON,             
CITY OF

205 EAST PERRY             
STREET

PORT 
CLINTON OH 13.6150 7100

8 6205011 S.W.  --  Community OTTAWA CO. REGIONAL 1405 W. FREMONT RD. PORT 
CLINTON OH 13.6634 11280
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Clyde, Ohio
Sandusky County

Clyde Dump Site Reassessment  --

Natural Heritage Data

11/22/2011
Page 1 of 3

ID_ STATUS DISTANCE SCI_NAME COM_NAME
1 State Threatened 6.1900 APOCYNUM SIBIRICUM CLASPING-LEAVED DOGBANE
2 Federally Threatened 6.9262 PLATANTHERA LEUCOPHAEA PRAIRIE FRINGED ORCHID
3 State Endangered 7.1949 FUNDULUS DIAPHANUS MENONA WESTERN BANDED KILLIFISH
4 State Threatened 7.4068 PHENOPHOLIS OBTUSATA VAR OBTUSAT PRAIRIE WEDGE GRASS
5 Federally Threatened 7.4403 PLATANTHERA LEUCOPHAEA PRAIRIE FRINGED ORCHID
6 Federally Threatened 7.5385 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
7 Federally Threatened 7.6129 PLATANTHERA LEUCOPHAEA PRAIRIE FRINGED ORCHID
8 State Endangered 7.8622 ELEOCHARIS ENGELMANNII ENGELMANN'S SPIKE-RUSH
9 State Endangered 7.9036 CHLIDONIAS NIGER BLACK TERN
10 Federally Threatened 7.9921 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
11 State Threatened 7.9941 DESCURAINIA PINNATA TANSY MUSTARD
12 Federally Threatened 8.0337 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
13 State Endangered 8.0352 VIOLA NEPHROPHYLLA NORTHERN BOG VIOLET
14 Federally Threatened 8.0998 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
15 Federally Threatened 8.1709 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
16 State Threatened 8.3783 ANEMONE CYLINDRICA PRAIRIE THIMBLEWEED
17 State Threatened 8.3783 CELTIS TENUIFOLIA DWARF HACKBERRY
18 State Threatened 8.3783 DRABA REPTANS CAROLINA WHITLOW-GRASS
19 State Threatened 8.3783 CAREX RETROFLEXA VAR RETROFLEXA REFLEXED SEDGE
20 State Endangered 8.3783 ARABIS HIRSUTA VAR PYCNOCARPA WESTERN HAIRY ROCK CRESS
21 State Threatened 8.3783 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
22 Federally Threatened 8.3975 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
23 State Threatened 8.5950 BARTRAMIA LONGICAUDA UPLAND SANDPIPER
24 State Endangered 8.8428 SISYRINCHIUM MUCRONATUM NARROW-LEAVED BLUE-EYED-GRASS
25 State Endangered 8.8945 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
26 State Threatened 8.8945 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
27 State Threatened 8.9383 APOCYNUM SIBIRICUM CLASPING-LEAVED DOGBANE
28 State Threatened 8.9383 HYPERICUM KALMIANUM KALM'S ST. JOHN'S-WORT
29 State Endangered 8.9383 ARABIS HIRSUTA VAR PYCNOCARPA WESTERN HAIRY ROCK CRESS
30 State Threatened 8.9383 CALAMINTHA ARKANSANA LIMESTONE SAVORY
31 State Endangered 8.9468 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
32 State Threatened 9.0896 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
33 State Endangered 9.0896 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
34 State Endangered 9.1332 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
35 Federally Threatened 9.1803 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
36 State Threatened 9.2169 DRABA REPTANS CAROLINA WHITLOW-GRASS
37 State Threatened 9.2432 SISYRINCHIUM MONTANUM NORTHERN BLUE-EYED-GRASS
38 State Threatened 9.2662 DRABA REPTANS CAROLINA WHITLOW-GRASS
39 State Threatened 9.2756 ARABIS HIRSUTA VAR ADPRESSIPILIS SOUTHERN HAIRY ROCK CRESS
40 State Endangered 9.2966 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
41 State Threatened 9.2966 DESCURAINIA PINNATA TANSY MUSTARD
42 State Threatened 9.3383 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
43 State Threatened 9.3478 CALAMINTHA ARKANSANA LIMESTONE SAVORY
44 State Threatened 9.3478 HYPERICUM KALMIANUM KALM'S ST. JOHN'S-WORT
45 State Endangered 9.3588 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
46 State Threatened 9.4076 CELTIS TENUIFOLIA DWARF HACKBERRY
47 State Endangered 9.4182 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
48 State Threatened 9.4182 SALIX CANDIDA HOARY WILLOW
49 State Threatened 9.4182 ELEOCHARIS COMPRESSA FLAT-STEMMED SPIKE-RUSH
50 State Threatened 9.4182 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
51 State Threatened 9.4182 MYRIOPHYLLUM SIBIRICUM AMERICAN WATER-MILFOIL
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ID_ STATUS DISTANCE SCI_NAME COM_NAME
52 State Threatened 9.4340 CALOPOGON TUBEROSUS GRASS-PINK
53 State Endangered 9.4340 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
54 State Threatened 9.4340 HYPERICUM KALMIANUM KALM'S ST. JOHN'S-WORT
55 State Threatened 9.4340 SALIX CANDIDA HOARY WILLOW
56 State Threatened 9.4362 DRABA REPTANS CAROLINA WHITLOW-GRASS
57 State Endangered 9.4538 PANICUM LINDHEIMERI LINDHEIMER'S PANIC GRASS
58 State Endangered 9.4760 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
59 State Threatened 9.4760 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
60 State Threatened 9.5812 MOXOSTOMA VALENCIENNESI GREATER REDHORSE
61 State Threatened 9.5817 HYPERICUM KALMIANUM KALM'S ST. JOHN'S-WORT
62 State Threatened 9.6057 ARABIS HIRSUTA VAR ADPRESSIPILIS SOUTHERN HAIRY ROCK CRESS
63 State Threatened 9.6057 CELTIS TENUIFOLIA DWARF HACKBERRY
64 State Threatened 9.6057 ANEMONE CYLINDRICA PRAIRIE THIMBLEWEED
65 State Threatened 9.6057 SISYRINCHIUM MONTANUM NORTHERN BLUE-EYED-GRASS
66 State Threatened 9.6073 HYPERICUM KALMIANUM KALM'S ST. JOHN'S-WORT
67 State Endangered 9.6457 ROSA BLANDA SMOOTH ROSE
68 State Threatened 9.6931 APOCYNUM SIBIRICUM CLASPING-LEAVED DOGBANE
69 State Threatened 9.7129 TRUNCILLA DONACIFORMIS FAWNSFOOT
70 State Threatened 9.7129 OBLIQUARIA REFLEXA THREEHORN WARTYBACK
71 State Threatened 9.7129 SAGITTARIA CUNEATA WAPATO
72 State Threatened 9.7129 MYRIOPHYLLUM SIBIRICUM AMERICAN WATER-MILFOIL
73 State Endangered 9.7129 LIGUMIA NASUTA EASTERN PONDMUSSEL
74 State Threatened 9.8434 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
75 State Threatened 9.8434 CALAMINTHA ARKANSANA LIMESTONE SAVORY
76 State Threatened 9.8494 CLONOPHIS KIRTLANDII KIRTLAND'S SNAKE
77 State Endangered 9.8494 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
78 State Threatened 9.8494 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
79 State Threatened 9.8518 CALOPOGON TUBEROSUS GRASS-PINK
80 State Endangered 9.8518 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
81 State Threatened 9.8518 HYPERICUM KALMIANUM KALM'S ST. JOHN'S-WORT
82 State Threatened 9.8518 CALAMINTHA ARKANSANA LIMESTONE SAVORY
83 State Threatened 9.8518 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
84 State Threatened 10.0088 CALAMINTHA ARKANSANA LIMESTONE SAVORY
85 State Endangered 10.1420 ROSA BLANDA SMOOTH ROSE
86 Federally Threatened 10.1443 NERODIA SIPEDON INSULARUM LAKE ERIE WATER SNAKE
87 State Endangered 10.3339 CYPRIPEDIUM CANDIDUM WHITE LADY'S-SLIPPER
88 State Endangered 10.3543 SISTRURUS CATENATUS EASTERN MASSASAUGA
89 State Endangered 10.3543 LIGUMIA NASUTA EASTERN PONDMUSSEL
90 State Threatened 10.3543 SAGITTARIA RIGIDA DEER'S-TONGUE ARROWHEAD
91 State Threatened 10.3543 TRUNCILLA DONACIFORMIS FAWNSFOOT
92 State Endangered 10.3543 RALLUS ELEGANS KING RAIL
93 State Threatened 10.3543 IXOBRYCHUS EXILIS LEAST BITTERN
94 State Threatened 10.3543 OBLIQUARIA REFLEXA THREEHORN WARTYBACK
95 State Threatened 10.4680 APOCYNUM SIBIRICUM CLASPING-LEAVED DOGBANE
96 State Endangered 10.4826 LANIUS LUDOVICIANUS LOGGERHEAD SHRIKE
97 State Threatened 10.5009 CALAMINTHA ARKANSANA LIMESTONE SAVORY
98 State Threatened 10.5135 ZIZANIA AQUATICA WILD RICE
99 State Threatened 10.5772 ZIZANIA AQUATICA WILD RICE

100 State Endangered 10.5933 ROSA BLANDA SMOOTH ROSE
101 State Threatened 10.6705 CLEMMYS GUTTATA SPOTTED TURTLE
102 State Endangered 10.6876 LIGUMIA NASUTA EASTERN PONDMUSSEL
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ID_ STATUS DISTANCE SCI_NAME COM_NAME
103 State Threatened 10.7302 ZIZANIA AQUATICA WILD RICE
104 State Threatened 10.7333 APOCYNUM SIBIRICUM CLASPING-LEAVED DOGBANE
105 State Threatened 10.7633 SENECIO PAUPERCULUS BALSAM SQUAW-WEED
106 State Threatened 10.9120 SAGITTARIA CUNEATA WAPATO
107 State Threatened 11.6511 OBLIQUARIA REFLEXA THREEHORN WARTYBACK
108 State Threatened 11.6511 TRUNCILLA DONACIFORMIS FAWNSFOOT
109 State Endangered 11.6511 LIGUMIA NASUTA EASTERN PONDMUSSEL
110 State Threatened 11.7413 OBLIQUARIA REFLEXA THREEHORN WARTYBACK
111 State Threatened 11.7413 TRUNCILLA DONACIFORMIS FAWNSFOOT
112 Federally Threatened 12.0376 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
113 Federally Threatened 12.1246 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
114 State Threatened 12.7190 IXOBRYCHUS EXILIS LEAST BITTERN
115 State Endangered 12.7439 RALLUS ELEGANS KING RAIL
116 State Endangered 12.7439 BOTAURUS LENTIGINOSUS AMERICAN BITTERN
117 State Threatened 12.7439 IXOBRYCHUS EXILIS LEAST BITTERN
118 Federally Threatened 12.8375 NERODIA SIPEDON INSULARUM LAKE ERIE WATER SNAKE
119 Federally Threatened 12.9047 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
120 State Threatened 13.0271 ELEOCHARIS COMPRESSA FLAT-STEMMED SPIKE-RUSH
121 State Threatened 13.0394 APOCYNUM SIBIRICUM CLASPING-LEAVED DOGBANE
122 State Threatened 13.0541 SAGITTARIA CUNEATA WAPATO
123 State Threatened 13.1144 CALAMINTHA ARKANSANA LIMESTONE SAVORY
124 Federally Threatened 13.2147 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
125 State Endangered 13.5047 POTENTILLA PARADOXA BUSHY CINQUEFOIL
126 State Threatened 13.6738 CYPERUS SCHWEINITZII SCHWEINITZ' UMBRELLA-SEDGE
127 State Endangered 13.7263 FUNDULUS DIAPHANUS MENONA WESTERN BANDED KILLIFISH
128 State Endangered 13.8522 LAMPSILIS OVATA POCKETBOOK
129 State Endangered 13.8857 SCIRPUS SMITHII SMITH'S BULRUSH
130 State Threatened 13.8857 LIGUMIA RECTA BLACK SANDSHELL
131 State Threatened 13.8857 CYPERUS SCHWEINITZII SCHWEINITZ' UMBRELLA-SEDGE
132 State Threatened 13.9066 IXOBRYCHUS EXILIS LEAST BITTERN
133 State Threatened 13.9565 OBLIQUARIA REFLEXA THREEHORN WARTYBACK
134 State Endangered 13.9565 LIGUMIA NASUTA EASTERN PONDMUSSEL
135 State Threatened 13.9565 TRUNCILLA DONACIFORMIS FAWNSFOOT
136 State Threatened 14.0876 CYPERUS SCHWEINITZII SCHWEINITZ' UMBRELLA-SEDGE
137 State Threatened 14.3737 OBLIQUARIA REFLEXA THREEHORN WARTYBACK
138 Federally Threatened 14.4605 HALIAEETUS LEUCOCEPHALUS BALD EAGLE
139 State Endangered 14.5908 XYRIS TORTA TWISTED YELLOW-EYED-GRASS
140 State Threatened 14.6260 SAGITTARIA CUNEATA WAPATO
141 State Endangered 14.6650 HYPERICUM CANADENSE CANADA ST. JOHN'S-WORT
142 State Threatened 14.6650 LIPOCARPHA MICRANTHA DWARF BULRUSH
143 State Endangered 14.6650 XYRIS TORTA TWISTED YELLOW-EYED-GRASS
144 State Threatened 14.6650 CAREX CONOIDEA FIELD SEDGE
145 State Threatened 14.6650 ASTER DUMOSUS BUSHY ASTER
146 State Endangered 14.6650 HYPERICUM GYMNANTHUM LEAST ST. JOHN'S-WORT
147 State Endangered 14.6650 JUNCUS PLATYPHYLLUS FLAT-LEAVED RUSH
148 State Threatened 14.6650 APOCYNUM SIBIRICUM CLASPING-LEAVED DOGBANE
149 State Endangered 14.7215 ROSA BLANDA SMOOTH ROSE
150 State Threatened 14.7869 SAGITTARIA CUNEATA WAPATO
151 State Threatened 14.9000 EUTHAMIA REMOTA GREAT LAKES GOLDENROD
152 State Threatened 14.9000 HELIANTHUS MOLLIS ASHY SUNFLOWER
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